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EXECUTIVE SUMMARY

This report presents results of the scoping survey of the drain lines at Building 233 performed in
September 2007. Building 233 is located at Naval Station Treasure Island (NAVSTA TI) on the
eastern portion of Treasure Island (TI). NAVSTA TI is located on two islands in San Francisco
Bay (TI and Yerba Buena Island), approximately midway between the City of San Francisco and
the City of Oakland. Building 233 is a two-story, raised floor, wood structure built in 1944.
Although currently not in use, the building was used as the Radiation Safety School beginning in
1947. The 1,745~65-square-meter (l8,790-square-foot) building has classrooms, offices, and
laboratories.

A radium spill took place in the first floor laboratory in January 1950. Radium contamination
from a capsule containing radium sulfate was spread throughout most of the building before the
spill was discovered. Students directly involved in the spill were sent to a second floor classroom
for monitoring and to the washroom for decontamination of hands and shoes. The limited
amount of liquid generated during this initial decontamination of students was most likely
washed down the drain. The building was secured and the Navy Radiological Defense
Laboratory (NRDL) was called on-site. The NRDL established a decontamination station across
the street from Building 233 where waste generated from decontamination was collected for off
site disposal. Decontamination of the building was accomplished using chemical and dry
methods and re~uired removal of floor coverings and portable furniture, and destructive
procedures to completely decontaminate wooden and cement· floors. Monitoring inside the
building revealed high levels of airborne radon and airborne alpha radiation contamination for
weeks after the spill. Nine months after the spill, decontamination ofthe building was completed,
and it was released for use again.

Due to the radium spill and the subsequent decontamination of personnel and the building, the
potential for residual radioactivity in the drainage system exists. Scoping surveys were
conducted as recommended by the TI Historical Radiological Assessment (Naval Sea Systems
Command [NAVSEA], 2006) and using guidance from the Multi-Agency Radiation Survey and
Site Investigation Manual (Department of the Navy [DoD] et aI., 2000). Scoping surveys were
conducted to identify general levels and extent ofcontamination.

Measurement locations at Building 233 were those deemed to have the highest potential for
residual radioactivity and for providing an indication of the extent of radioactivity remaining in

. the drainage system. The primary objectives of the scoping survey were to:
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• Perform a preliminary contamination assessment

• Identify radionuclide contaminants

• Assess general levels and extent of radionuclide contamination

A total of 45 locations were surveyed and sampled. Most of the locations did not have a
sufficient quantity of sediment to permit collection of samples for off-site laboratory analysis.
Only six sediment samples were collected. All locations were swipe sampled, and a gamma ()')
radiation measurement was taken, except for a manhole due to access limitations. Of the 45
investigation points, 4 were located in the sewer lines, 1 was located in the nearest downstream
manhole, 24 were located in sink drains, 8 were located in floor drains, 1 was located in a shower
drain, 2 were located in urinal drain traps, and 5 were located in wall vents. No activity was

. found above background at any location by the swipe sample or )' radiation measurement. Alpha,
beta, and )' static measurements were collected from 44 locations throughout the buiiding. None
of the measurements exceeded the investigation levels.

Indications of residual radioactivity were deemed significant if the level exceeded 1.0 picocurie
per gram (PCi/g). Of the locations surveyed, only the two sediment samples collected from the
common waste drain piping system outside the building indicated the presence of residual
radioactivity. Gamma spectroscopy analysis of the sediment samples resulted in an average
radium-226 concentration of 1.1 pCi/g. The sediment sample collected from the manhole
downstream of the common waste drain piping system did not indicate the presence of residual
radioactivity. Therefore, detectable residual radioactivity appears to be limited to the drain lines
from where they tie Into the common waste drain piping system to the building.

Building 233 is planned for d~molition as part of the TI redevelopment. The scoping survey has
indicated that at least some of the building piping is radiologically impacted; however, the
building is no longer in use and the piping is a closed system and poses no hazard to the public in
its current condition. It is recommended that the piping be removed and fully surveyed for
release during building demolition. If the survey indicates that the' piping can not be. free
released, then it will be managed as radiologically impacted material. The piping will be
disposed of appropriately.
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1.0 SITE DESCRIPTION AND BACKGROUND

This section provides information on the site and site location, prior historical site use, the
radionuclide of concern (ROC), and report objectives.

1.1 SITE LOCATION AND DESCRIPTION

Naval Station Treasure Island (NAVSTA TI) is located on two islands, Treasure Island (TI) and
Yerba Buena Island (YBI), in San Francisco Bay. Both islands are located approximately
midway between the City of San Francisco and the City of Oakland (Figure 1-1). TI is a man
made island approximately 32.4 square kilometers (km2) (403 acres) in size connected by a man
made causeway to the 0.69-km2 (170-acre) YBI, which is a natural island.

Building 233 is located in the eastern portion of TI in the block bordered by 3rd and 4th Streets.
Figure 1-2 shows the location of Building 233 on TI. Building 233 is a two-story, raised floor,
wood structure built in 1944. The 1,745.65-square-meter (m2) (18,790-square-foot [ft2]) building
has classrooms, offices, and laboratories. Figure 1-3 shows the layout ofBuilding 233.

1.2 PRIOR HISTORICAL USE

The first documented use of radioactive materials on NAVSTA TI began in 1947. Building 233
was used for training Naval personnel in the use and maintenance of radiation detection,
identification, and computation instruments. There are no known current uses of licensed or
unlicensed radioactive materials at NAVSTA TI.

A radium spill took place in the first floor laboratory (Room 121) of Building 233 in January
1950. Radium contamination from a capsule containing radium sulfate was spread throughout
most of the building before the spill was discovered. The building was secured, and the
scheduled classes were suspended and reassigned. Students directly involved in the spill were
sent to a second floor classroom for monitoring and to the washroom for decontamination of
hands and shoes. Decontamination of hands and shoes was performed using water, an abrasive
detergent, and scrubbers. The liquid generated by the decontamination was most likely washed
down the drain. Decontamination of the building required removal of floor coverings and
portable furniture, and destructive procedures to completely decontaminate wooden and cement
floors. Monitoring inside the building revealed high levels of airborne radon and airborne alpha
(ex) radiation contamination for weeks after the spill. All but five of the rooms in the building
were contaminated. These rooms had been closed at the time of the spill. Nine months after the
spill, decontamination of the building was completed, and it was released for use again.
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1.3 RADIONUCLIDES OF CONCERN AND RADIATION CHARACTERISTICS

Radium-226 e26Ra) is the primary ROC as proven by gamma ('y) spectroscopy analysis of drain
line samples. Table 1-1 lists the primary radiation properties: principal types of radiation and
the associated half-life.

1.4 REPORT ORGANIZATION

This report details the procedures and results of the scoping surveys performed in Building 233.
Appendices A and B provide survey instrumentation data and instrument calibration
documentation. Appendix C presents field measurements. Appendix D presents the off-site'
gamma spectroscopy laboratory data quality control (QC) evaluation. Appendix E is a
photographic library of activities at Building 233.
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2.0 INVESTIGATION LEVELS

This section presents the various investigation levels for the survey.

2.1 INVESTIGATION LEVELS

Investigation levels are specific levels of radioactivity used for comparison purposes to indicate
when additional investigation may be necessary. Investigation levels also serve as a quality
control check. For example, in addition to indicating potential contamination, a measurement
that exceeds the investigation level may indicate that the survey unit was improperly classified or
may indicate a failing instrument. When determining an investigation level using a statistical
based parameter (e.g., standard deviation), the following may be considered: survey objectives,
underlying radionuclide distributions (e.g., normal, lognormal, or nonparametric), data
population descriptors (e.g., standard deviation, mean, or median), and prior survey and ~

historical information.

If an investigation level was exceeded, the measurement was confirmed to ensure that the initial
measurement actually exceeded the particular investigation level. This involved taking additional
measurements. to confirm the initial results and, as appropriate, to quantify the area of elevated
residual radioactivity.

2.2 INVESTIGATION LEVELS FOR ALPHA AND BETA RADIATION SURVEYS
MEASUREMENTS

For Cl and beta ({3) radiation surveys, the investigation levels for total activity were 100
disintegrations per minute (dpm)/100 square centimeters (cm2

) (100 dpm/15.5 square inches
[in2

]) and 5,000 dpm/l00 cm2 (5,000 dpm/15.5 in2
), respectively. These investigation levels were

established by the Atomic Energy Commission (AEC) in the Regulatory Guide 1.86,
Termination of Operating Licenses for Nuclear Reactors (AEC, 1974) congruent with the
specific ROC for Building 233, as shown in Table 1-1.

2.3 INVESTIGATION LEVELS FOR ALPHA AND BETA RADIATION SWIPES
MEASUREMENTS

The Cl and {3 radiation loose surface investigation levels for swipes is 20 percent of the values for
total activity investigation levels listed in Section 2.2 above.

2.4 INVESTIGATION LEVELS FOR GAMMA RADIATION SURVEYS

For 'Y radiation surveys, the investigation level was established at the reference area mean + 3a,

where a is the standard deviation of the 'Y radiation readings in the reference area. It should be
noted that there are currently no established release criteria for building interior surfaces based
on 'Y radiation readings alone. 'Y radiation surveys ofbuilding interior surfaces were performed as

2201-0021-0009 Fnl SSR Bldg 233 Drain Lines and Wall Vents.doc 2-1 Final Scoping Swvey Report for
Building 233 Drain Lines and Wall Vents

Naval Station Treasure Island
Treasure Island. California

DCN: ECSD-2201-0021-0009
CTONo.0021



an added measure to help detect any anomalies, such as -y-emitting radiation sources that may not
emit ex or fJ radiation.

2.5 INVESTIGATION LEVELS FOR SEDIMENT SAMPLES

The investigation level for sediment samples was set at I picocurie per gram (pCi/g). This level
is consistent with the release criteria agreed upon by stakeholder agencies at other Naval
installations in the area. Table 1~1 shows the investigation level for sediment samples.
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3.0 SURVEY DESIGN

This section describes the mobilization activities, drainage piping surveys, sediment sampling,
swipes, static measurements, and parking lot measurements.

3.1 MOBILIZATION

,Mobilization to perform the scoping survey of Building 233 began in mid-September 2007.
Measurement locations were selected based on professional experience at those places with the
highest potential for residual radioactivity and for providing an indication of the extent of
radioactivity remaining in the drainage system. The building was inspected to identify locations
where entry to the drainage system was possible. Locations were marked and the piping prepared
to permit access. Piping diagrams were used to identify the· downstream manhole closest to
where the drainage piping from the building connected to the main drainage system.

3.2 DRAINAGE PIPING SURVEYS

Due to the radium spill and subsequent decontamination of personnel and the building, the
potential for residual radioactivity in the drainage system existed. The intent of the scoping
survey was to open the piping, collect a sample ofany sediment in the piping, and collect a swipe
and a-y radiation measurement. However, when the piping was opened, most sections did not·
contain sufficient sediment to collect a sample. Additionally, the piping diameter was too small
to allow the radiation detectors to enter the pipe. Therefore, it was decided to cut the piping at
traps or to use floor drains for access. Surface CI. and f3 measurements were collected at
the locations where the piping was opened. Piping was surveyed in the locations shown on
Figure 1-3. Once the survey was complete the piping was resealed with polyurethane foam. The
foam expands to form a waterproof seal in the piping. For more information on the foam, go to:
http://www.dap.com/docs/tech/OOOn005001.pdf

3.3 SEDIMENT SAMPLES

A total of 42 pipes were sampled and surveyed. Most of the piping did not have a sufficient
quantity of sediment to permit collection for off-site laboratory analysis. Photograph
092407_001 in Appendix E shows a typical pipe opening and the quantity of sediment collected.

A total of five sediment samples were collected from the piping inside Building 233 and one
from the closest downstream manhole. Two samples were collected from Room 121 (teaching
laboratory) and one from Room 124 (first floor bathroom). Two sediment samples were collected
from the piping as it exits the building to connect to the main drainage line. One sediment sample
was collected from the closest downstream manhole located at the southern end of the building.
All sediment samples were sent to an off-site laboratory for -y spectroscopy analysis. Sediment
sample locations are shown on Figure 3-1.
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Once the samples and surveys were completed, the pipe openings were sealed with a sealant to
prevent foreign material from entering the system.

3.4 SWIPES AND GAMMA STATIC MEASUREMENTS

Swipes and 'Y radiation static measurements were obtained at each opening in the piping. Swipe
samples were taken around the opening and inside the pipe. Gamma radiation static
measurements were obtained from the opening or inside the pipe if the pipe was large enough to
allow use of the detector. Photographs 092407_002 and 091807_001 in Appendix E show 'Y
radiation static measurements being collected from a floor drain and the manhole, respectively.

3.5 PARKING LOT

While preparing to collect sediment samples and perfonn the swipe and 'Y radiation static
measurement of the drain piping as it exits the building, elevated levels of 'Y radiation were
measured in the parking lot surrounding the building. After discussion with the Radiological
Affairs Support Office, an exploratory scoping survey was designed and implemented to gain an
understanding of the extent of the increased measurements. Thirteen separate locations were
identified with increased radioactivity (Table 3-1). A copy of the survey fonn documenting the
survey results is contained in Appendix C. Photographs 092807_003 through _005 in Appendix

.E show the parking lot survey locations~
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4.0 SURVEY INSTRUMENTATION

This section details the instrument selection, instrument calibration and quality assurance
procedures, instrument operational checks, instruments used to measure the a and {3 radiation
activity, instruments used for static and scan surveys for 'Y radiation activity, and instruments for
swipe samples.

4.1 INSTRUMENT SELECTION

Instruments were selected to be suitable for the physical and environmental conditions at the site.
The instruments and measurement methods selected were able to detect the ROC or radiation
types of interest, and were, in relation to the surveyor analytical technique, capable ofmeasuring
levels sufficient to support the data quality objectives (DQOs) included in the Work Plan and in
Section 6.0 of this report. Appendix A provides a detailed description of all survey instruments
used.

4.2 INSTRUMENT CALIBRATION AND QUALITY ASSURANCE PROCEDURES

Prior to the start of. and throughout the project, survey and laboratory instruments were
maintained within calibration-based parameters using National Institute of Standards and
Technology (NIST) traceable standards. Survey instruments were source-checked daily, prior to
and after each surveillance activity. Appendix B provides calibration certificates specific to field
instrumentation used for data collection purposes and source certificates for radioactive sources
used to perform instrument re~ponse checks and analysis.

4.3 INSTRUMENT OPERATIONAL CHECKs

Radiation detection instrumentation used in the scoping survey were maintained and calibrated to
operate within manufacturer specifications so that the required sensitivity and precision were
maintained. Specific calibration and maintenance was conducted by personnel familiar with the
equipment or by the manufacturer's technical representatives. No field maintenance or re
calibration was required during the length ofthe project.

Procedures were developed for all field instrumentation to verify that the instruments were
operating properly (including physical, battery, and response checks) and that the data were valid
(reference). Instrument calibrations were performed by Duratek using NIST traceable radiation
sources. These procedures included functional operational checks, routine maintenance,
calibration procedures, and operational instructions.

All of the instruments were within the ±20 percent criterion established when setting up their
baseline information. This was performed daily during field activities as part of the daily check.
Had the instrument not met the criteria, it would have been removed from service and returned to
the manufacturer for maintenance.
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4.4 INSTRUMENTS FOR STATIC MEASUREMENT OF ALPHA AND BETA
RADIATION ACTIVITY

Surveys for ex and {3 particulat~ radiation were perfonned using a Ludlum Model 2360 data
logger equipped with a Ludlum Model 43-68, 126-cm2 (19.5-in2

) gas-flow proportional detector.
This instrument measures ex and {3 radiation levels and can record data in scaler (time-integrated
count) orrate-meter (instantaneous count rate) mode. The data logger, operated in the scaler
mode, recorded static measurements for ex and {3 particulate radiation by positioning the detector
assembly approximately 0.635 centimeter (em) (0.25 inch [in]) from the designated surveillance
surface and completing a stationary 2-minute count cycle.

4.5 INSTRUMENTS FOR STATIC AND SCAN SURVEYS FOR GAMMA
RADIATION ACTIVITY

Scan and static surveys for 'Y radiation were perfonned using a Ludlum Model 2350-1 data
logger equipped with a Ludlum Model 44-10 0.79-cm by 0.79-cm (2-in by 2-in) sodium iodide
(NaI) scintillation detector. Static 'Y radiation measurements were obtained by positioning the
detector assembly approximately 10 em (4 in) above the surface and completing a stationary 60
second survey.

4.6 INSTRUMENT FOR SWIPE SAMPLES

Standard swipe samples were collected for the analysis of removable contaminants. Swipe
samples, also referred to as smears, were obtained at discrete predetennined survey locations in
corresponding survey units. All samples were processed using a Ludlum Model 2929 scaler with
a Model 44-10 scintillation probe. The procedures for collecting swipe samples are discussed in
the Final Radiological Work Plan Buildings 343 and 344 and Building 233 Drain Lines (Work
Plan) (Tetra Tech EC, Inc. [TtEC], 2007).
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5.0 EFFICIENCY AND DETECTION SENSITIVITY - STATIC
MINIMUM DETECTABLE CONCENTRATION AND

MINIMUM DETECTABLE COUNT RATE

This section describes the instrument and surface efficiencies, and the static minimum detectable

concentration (MDC) for a and fJ radiation.

5.1 INSTRUMENT AND SURFACE EFFICIENCY

This' section describes how the instrument and surface efficiencies were calculated.

5.1.1 Instrument Efficiencies

The instrument efficiencies (fi) were calculated for each instrument per the procedures outlined

in Section 7.2.1 of the Work Plan (TtEC, 2007).,

5.1.2 Surface Efficiency

Because surface efficiencies (8s) were not experimentally detennined, guidance from the
International Organization for Standardization (ISO, 1988) and the Nuclear Regulatory
Commission (NRC, 1997) provided conservative recommendations for surface efficiencies. The
ISO standard recommends use of a surface efficiency of 0.5 for maximum fJ energies exceeding

0.4 megaelectron volt (MeV), and the use of a surface efficiency of 0.25 for fJ energies between
0.15 and 0.4 MeV and for a energies (ISO, 1988; NRC, 1997). The NRC evaluation document
provides surface efficiencies based on studies perfonned for the NRC. In general, the NRC
guidance states that the ISO rule-of-thumb for surface efficiencies is conservative, particularly
for (j-emitting radionuclides with end-point energies between 0..25 and 0.4 MeV. Therefore, a
surface efficiency of 0.25 was used for a and (j radiation emitters.

5.2 STATIC MINIMUM DETECTABLE CONCENTRATION

The static MDC is the level of radioactivity practically achievable by the overall measurement
process. Equation 5-1 is used to calculate instrument MDC in dpm per 100 cm2 (15.5 in2

) when

the background and sample are counted for the same time intervals.

Equation 5-1
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Where:

Rs

Ts =

background count rate (count per minute [cpm])

background counting time (min)

instrument efficiency (count per particle)

surface efficiency (particles per disintegration)

active area of the detector window (cm2
)

In Equation 4-1, WA is the size of the "active" area of the detector window. If the area of the
detector window (cm2

) does not equal 100 cm2 (15.5 in2
), it is necessary to convert the detector

response to units of dpm per 100 cm2 (15.5 in2
). If the background and sample are counted for

different time intervals, Equation 5-2 is used to calculate the MDC in dpm per 100 cm2 (15.5
in2

).

Equation 5-2

Where:

RB

TB

Ts+s

=

=

=

=

=

background count rate (cpm)

background counting time (min)

sample counting time (min)

instrument efficiency (count per particle)

surface efficiency (particles per disintegration)

active area of the detector window (C~2)

5.2.1 Calculation ofStatic Minim~mDetectable Concentration for Alpha Surveys
(126-cm2 [19.5-in2

] Probe)

The following calculation of the MDC, in dpm/lOO cm2 (15.5 in2
), is for the gas-proportional

instrument with a 126-cm2 (19.5-in2
) probe area that was used' for the direct measurement

surveys of ex radiation in Building 233. For this calculation, 'the observed average background
count rate of 0 cpm was used, and measurement and background counting times were each 2
minutes:
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Where:

Instrument Efficiency: 29.5 percent

Surface Efficiency Factor: 25 percent

Background Count Rate: 0 cpm

Sample Count Time: 2 min

Probe Area Size: 126 cm2

The MDC is calculated using the following equation:

MDC = 3 + 4.65.JO.0102~2 = 17dpm/l00cm 2a

0.295 x 0.25 x - x 2
100

5.2.2 Calculation of Static Minimum Detectable Concentration for Beta Surveys
(126-cm2 [19.5-in2

] Probe)

The following calculation of the MDC in dpm/100 cm2 (dpm/15.5 in2
) is for the gas,-proportional

instrument with a 126-cm2 (19.5-in2
) probe area that was used for the direct measurement

surveys of {3 radiation in Building 233. For this calculation, the observed average background
count rate of 168 cpm was used, and measurement and background counting times were each 2

. minutes:

Where:

Instrument Efficiency: 34.55 percent

Surface Efficiency Factor: 25 percent

Background Count Rate: 168 cpm

Sample Count Time: 2 min

Probe Area Size: 126 cm2

MDC= 3+4.65.J16~;~ =405dpm/l00cm 2 fJ
0.3455 x 0.25 x - x 2

100

5.2.3 Calculation of Static Minimum Detectable Count for Gamma Surveys

When using a NaI instrument, the nature of the instrument's response precludes the direct
calculation of an MDC. Instead, a minimum detectable count rate (MDCR) is typically calculated.
The following calculation of MDCR in cpm 'Y for the Nal instrument with a 5.08-cm by 5.08-cm
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(2-in by 2-in) probe was used for the direct measurement surveys of r radiation in the drain lines at
Building 233. The measurement and background counting times were each 1 minute.

Where:

Background Count Rate = 6,287 cpm

Background Count Time = 1 min

MDCR = 3 +4.6Sv!6287 x 1 =372 cpm
r 1
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6.0 SURVEY PROCEDURES AND
MEASUREMENT DATA INTERPRETATION

This section discusses the types of surveys and their implementation in the field, focusing on the
methods for conducting each type of survey. The survey procedures described in this section
were performed in accordance with the Work Plan (TtEC, 2007).

6.1 REFERENCE (BACKGROUND) MEASUREMENTS

The background level for the piping in Building 233 was determined by perfonning ambient
measurements for ex, fJ, and 1'radiation. An ambient background was used for the piping surveys,
as the expected background from non-impacted piping would be equivalent to ambient readings.
A single 2-minute background measurement was taken to obtain backgrounds for ex and fJ
radiation static measurements. A single I-minute measurement was taken for l' radiation
background. The same survey methodology and instruments used to collect the background data
were used to perform the measurements during the surveys. Instrumentation was allowed to
stabilize before background readings were taken. The single background measurement was
performed since the surveys were scoping in nature and intended to identify elevated areas and
not to quantify the activity. Quantification was determined via collection of solid samples. The ex
and fJ background counts were 0.79 cpm and 99.23 cpm, respectively. The l' background count
was 5,426 cpm.

The background measurements were collected from a location across the parking lot
approximately 100 feet from the building.

No background data were collected for sediment samples from the piping, as naturally occurring
radioactive material would not be expected.

6.2 DATA INTERPRETATION

The first level check for validating data integrity during collection and reporting was verification
of numerical work. After collection of survey data each day, the results were reviewed by the'
Radiological Control Technician to verify their completeness. The purpose of the first level
check was to ascertain that the data presented were free of numerical or transcription errors and
that established procedures and methodology were properly followed.

During the collection of associated data, a verification and validation process was incorporated to
evaluate whether the data met the objectives of the survey and whether the data were sufficient to
determine compliance. Data collected from each survey unit were subjected to a minimum of the
following three independent reviews:
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1. The collected data were compared to the DQOs documented in the Work Plan (TtEC,
2007) on a daily basis. This is typically an infonnal look to ensure the MDC is less
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than the derived concentration guideline level (DCGL), that the correct number of
measurements were taken to ensure the agreed upon confidence level (95 percent) is
reached, and that nothing exceeded the DCGL.

2. A supervisor not directly involved in the data collection process independently
conducted a technical review of the information on the daily survey reports. This was
a QC of the data to ensure all the survey locations were measured and that the
instrumentation was in calibration and had been source checked.

3. The off-site sediment data were reviewed by the project chemist to evaluate the
implementation of the sampling and analytical procedures detailed in the Sampling
and Analysis Plan in Appendix A ofthe Work Plan (TtEC, 2007).

This process ensured the validity of collected data, the measurement techniques used, the
consistency in surveillance data collection, and the quality ofoff-site data.

DQOs are qualitative and quantitative statements developed to define the purpose of the data
collection effort, clarify what the data should represent to satisfy this purpose, and specify the
performance requirements for the quality of information to be obtained from the. data. These
outputs are used to develop a data collection design that meets all performance criteria and other
design requirements and constraints. The U.S. Environmental Protection Agency (EPA) has
developed a seven-step process to develop DQOs. During this process, it is important to note that
the intent of the investigation is to define the extent of contamination or provide for a
comprehensive risk assessment. The seven steps are listed in the following subsections with
information specific to the Building 233 scoping survey.

6.2.1 Step One - Define the Problem

The problem defined for the surveys of Building 233 was to determine the extent of residual
radioactive material in surface building materials due to historical site operations.

6.2.2 Step Two - Identify the Decision

Whether the scoping survey can recommend the building for Final Status Survey (FSS) release
or whether remediation is warranted must be decided. Therefore, the decision to be made can be
stated as, "Do the results of the survey meet the Cl. radiation release limits of 100 dpm/lOO cm2

(100 dpm/15.5 in2
) for 226Ra?"

6.2.3 Step Three - Identify Inputs to the Decision

Radionuclide surface activities or sediment samples in excess of the release criteria are the
necessary inputs to the decision. Thus, 'Y scan survey; cxI{3 scan surveys; systematic and biased
static Cl., {3, and 'Y static readings; systematic and biased sediment and swipe sampling; and
systematic and biased exposure rates were measured and analyzed as inputs to the decision.
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6.2.4 Step Four - Define the Study Boundaries

The spatial boundaries for this survey effort were confined to the physical boundaries of entrance
to the drain lines, manhole, and vents.

6.2.5 Step Five - Develop a Decision Rule

The decision rule for being able to use the scoping survey results for the FSS is related to
whether or not the building meets the release criteria for unrestricted use. The decision rule is
based on the results of the Wilcoxon Rank-Sum test used to analyze the data. The rule is stated
as follows: "If the null hypothesis is rejected, then the survey unit is approved for unrestricted
use."

6.2.6 Step Six - Specify Limits on Decision Error

Acceptable decision errors for this project were established to enable testing of data relative to
guidelines. Surveys were performed on the drain lines and wall vents to ensure that all statistical
testing criteria would be met. These surveys were designed to limit Type I and Type II errors to 5
percent.

6.2.7 Step Seven - Optimize the Design for Obtaining Data

To the extent practicable, the design for collecting data presented in this report was optimized to
achieve the stated DQOs. The scope of work and data collection process were designed to
provide near real-time data during implementation of field activities. These data were used to
modify and expand the scope of field activities, as needed, to verify that the DQOs were 'met.

6.2.8 Analysis

The results of the surveys performed at Building 233 were consistent with the DQOs. The
implementation ofthe surveys met the limits established in the DQOs and provided the necessary
data for evaluation of the underlying decision. Based on the locations surveyed, only the two
sediment samples collected from the common drain line header outside the building indicated the
presence of residual radioactivity. Gamma spectroscopy analysis of the sediment samples
indicated 226Ra concentrations above 1.0 pei/g. The sediment sample collected from the manhole
downstream of the drain line did not indicate the presence of residual radioactivity. Therefore,
detectable residual radioactivity appears to be limited to the drain lines from where they tie into
the common header to the building.
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7.0 ANALYSIS AND RESULTS

/ The section discusses the survey and sampling results for the Building 233 Scoping Survey.

7.1· INVESTIGATION POINTS

A total of 45 locations were surveyed and sampled. Most of the locations did not have a
sufficient quantity of sediment to permit collection for off-site laboratory analysis. Only six
sediment samples 'were collected. All locations were swipe sampled, and a r radiation
measurement was taken, except for the manhole due to access limitations. Of the 45 investigation
points, 4 were located in the sewer lines, 1 was located in the nearest manhole, 24 were located
in sink drains, 8 were located in floor drains, 1 was located in a shower drain, 2 were located in
urinal drain traps, and 5 were located in wall vents. Measurement data are presented in Table 7
1. No activity was found above background in any location by the swipe sample orr radiation
measurement.

7.2 SEDIMENT SAMPLE RESULTS

A total of six sediment samples were collected from Rooms 121 and 124, and the manhole and
the common waste drain piping system outside of the building. The drain piping was 10.6
centimeters (4-inch)-diameter cast iron piping. These samples were sent to an off-site laboratory
for r spectroscopy analysis. Samples were analyzed after a 5-day hold period to provide a
preliminary indication of contamination, and then reanalyzed after a 21-day hold period. While
there was no release criteria associated with the scoping survey, indications of residual
radioactivity were deemed significant if the level exceeded .1.0 pCi/g. Sediment sample results
are provided in Table 7-2.

Sediment samples 02l-233-SL-00IN and 021-233-SL-002S indicated concentrations of radium
at levels above 1.0 pCi/g. Sample 021-233-SL-00IN was collected from the common drain line
next to the entry door. Results of the 'Y spectroscopy indicated radium at approximately 2.0 pCi/g.
Sample 021-233-SL-002S was collected from a common drain line outside the building at Room
121. Results of the 'Y spectroscopy indicated radium at approximately 3.0 pCi/g. All remaining
sediment samples did not indicate radium in excess of 1.0 pCi/g. Samples collected from the
manhole downstream of the drain lines did not indicate the presence of residual radioactivity.
Copies of the laboratory reports are contained in Appendix D along with a QC evaluation of the
data.

7.3 ADDITIONAL SURVEY DATA

While preparing to collect sediment samples and perform the swipe and 'Y radiation static
measurement of the drain piping as it exits the building, elevated levels of 'Y radiation were
measured in the asphalted parking lot surrounding the building. TtEC performed an exploratory

; 2201-0021-0009 Fnl SSR Bldg 233 Drain Lines and Wan Vents.doc 7-1 Final Scoping Survey Report for
Building 233 Drain Lines and Wan Vents

Naval Station Treasure Island
Treasure Island, California

DCN: ECSD-2201-0021-oo09
CTONo.0021



scoping survey designed to gain an understanding of the extent of the elevated measurements in
the vicinity of Building 233. Thirteen separate locations were identified with elevated
radioactivity.

/
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8.0 CONCLUSION

A total of 45 locations were surveyed and sampled. Most of the locations did not have a
sufficient quantity of sediment to permit collection of samples for off-site laboratory analysis.

Only six sediment samples were collected. All locations were swipe sampled, and a )' radiation
measurement was taken, except for the manhole due to access limitations. Of the 45 investigation
points, 4 were located in the sewer lines, 1 was located in the nearest downstream manhole, 24

were located in sink drains, 8 were located in floor drains, 1 was located in a shower drain, 2

were located in urinal drain traps, and 5 were located in wall vents. No activity was found above

background at any location by the swipe sample or )' radiation measurement. At 44 locations
throughout the building, a, (3, and )' static measurements were collected. None of the
measurements exceeded the investigation levels.

Of the locations surveyed, only the two sediment samples collected from the common waste

drain piping system outside the building indicated the presence of residual radioactivity. Gamma
spectroscopy analysis of the sediment samples indicated 22~a concentrations above 1.0 pCi/g.

The sediment sample collected from the manhole downstream of the drain line did not indicate

the presence of residual radioactivity. Therefore, detectable residual radioactivity appears to be
limited to the drain lines from where they tie into the common waste drain piping system to the

building.

Building 233 is planned for demolition as part of the TI redevelopment. The scoping survey
indicated that the common waste drain piping system beneath the building is radiologically
impacted. The scoping survey indicated the remaining piping in the building is not
radiologically impacted. The building is no longer in use, and the piping is a closed system and
poses no hazard to the public in its current condition. It is recommended the portion of the piping
which is radiologically impacted be fully surveyed prior to demolition of the building. Once the
extent and amount of impacted piping is determined, the decision will be made whether the
piping can be free released or will be managed as radiologically impa?ted material.

2201·0021·0009 Fnl SSR Bldg 233 Drain Lines and Wan Vents.doc 8-1 Final Scoping Smvey Report for
Building 233 Drain Lines and Wan Vents

Naval Station Treasure Island
Treasure Island, California

DeN: ECSD-2201-002I-0009
CTONo.0021



This page intentionally left blank.

\

2201-0021-0009 Fnl SSR Bldg 233 Drain Lines and Wall Vents.doc 8-2 Final Seoping Survey Report for
Building 233 Drain Lines and Wan Vents

NaVal Station Treasure Island
Treasure Island, California

DCN: ECSD-220 1-0021-0009
CTONo.OO21



/

9.0 REFERENCES

Atomic Energy Commission (AEC). 1974. Regulatory Guide 1.86. Termination of Operating
Licenses for Nuclear Reactors. June.

Department of Defense (DoD), Department of Energy, Nuclear Regulatory Commission (NRC),
and U.S. Environmental Protection Agency (EPA). 2000. Multi-Agency Radiation Survey
and Site Investigation Manual (MARSSIM). NUREG-1575. August.

International Organization for Standardization (ISO). 1988. Evaluation of Surface
Contamination -Part 1: Beta Emitters (Maximum Beta Energy Greater Than 0.15 MeV)
and Alpha Emitters. ISO 7503-1 (first edition).

Naval Sea Systems Command (NAVSEA). 2006. Final Treasure Island Naval Station Historical
Radiological Assessment. February.

Nuclear Regulatory Commission (NRC). 1997. Minimum Detectable Concentrations with
Typical Radiation Survey Instruments for Various Contaminants and Field Conditions.
NUREG/CR-1507 Final.

Tetra Tech EC, Inc. (TtEC). 2007. Final Radiological Work Plan Buildings 343 and 344 and
Building 233 Drain Lines, Naval Station Treasure Island, San Francisco, California.

/
2201.()()21-0009 Fnl SSR Bldg 233 Drain Lines and Wali Vents.doc 9-1 Final Seoping Survey Report for

Building 233 Drain Lines and Wall Vents
Naval Station Treasure Island

Treasure Island, California
DCN: ECSD-220I-0021-0009

CTONo.OO21



This page intentionally left blank.

2201-0021-0009 Fnl SSR Bldg 233 Drain Lines and Wan Vents.doc 9-2 Final Scoping Survey Report for
Building 233 Drain Lines and Wan Vents

Naval Station Treasure Island
Treasure Island, California

DCN: ECSD-2201-002I-0009
CTONo.0021



2201-0021-0009 Fnl SSR Bldg 233 Drain Lines and Wan Vents.doc

TABLES

Final Scoping Survey Report for
Building 233 Drain Lines and Wall Vents

Naval Station Treasure Island
Treasure Island, California

DCN: ECSD-220I-0021-0009
CTONo.0021



This page intentionally left blank.

2iO1-0021-0009 Fnl SSR Bldg 233 Drain Lines and Wan Vents.doc Final Scoping Survey Report for
Building 233 Drain Lines and Wall Vents

Naval Station Treasure Island
Treasure Island, California

DCN: ECSD-2201-OO21-0009
CTONo.0021



TABLE 1-1

RADIONUCLIDE OF CONCERN

Page 1 of 1

Primary Radiation
Release Criteria

Properties
Radioisotope Total Surface Removable Maximum

Type Half-life Activity Activity (dpm/lOO Sediment
(dpm/lOO cm2

) (dpm/lOO cm2
) cm2

) (pCi/g)

Radium Alpha
1,600 y 100 20 300 1(Ra)-226 Gamma

Abbreviations and Acronyms:

en? - square centimeter
dpm - disintegrations per minute
pCi/g - picocuries per gram
y- year

I
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Page 1 of 1
TABLE 3-1

EXTERIOR ASPHALT GAMMA MEASUREMENTS

Measurement
Location

Gamma Measurement
Number (cpm)

1 Pavement on northeast side ofbuilding 53,639
2 Pavement on northeast side ofbuilding 30,722
3 Pavement on northeast side ofbuilding 19,564
4 Pavement on northeast side ofbuilding 28,782
5 Pavement on northeast side ofbuilding 15,203
6 Pavement on northeast side ofbuilding 21,408
7 Pavement on northeast side ofbuilding 22,300
8 Pavement on northeast side ofbuilding 34,665
9 Pavement on northeast side ofbuilding 16,563
10 Pavement on northeast side ofbuilding 24,104
11 Pavement on southwest comer ofbuilding 66,844
12 Pavement on southwest comer ofbuilding 55,102
13 Pavement on southwest comer ofbuilding 77,944

Abbreviations and Acronyms:

cpm - count per minute
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Page 1 of3

TABLE 7-1

INTERIOR ALPHAIBETA MEASUREMENTS

Measurement Alpha Static Beta Static Alpha Swipe Beta Swipe Gamma
No.

Location
(dpmllOO cm2

) (dpmllOO cm2
) (dpmllOO em2

) (dpmllOO em2
) (cpm)

1 Rm204 Sink
0.00 -1359.89 -1.79 -78.47 3,587Drain

2 Rm205 Sink 10.76 -1369.08 0.20 -76.01 3,862Drain

3 Rm201 Sink
5.38 -1437.99 -1.79 -71.09 3,926Trap

4 Rm203 Floor 0.00 -1336.92 2.19 -31.73 3,947Drain 2 East

5 Rm 203 Urinal
1O~76 -1405.83 -1.79 -39.11 4,155Drain 4

6 Rm203 Floor
10.76 -1419.61 -1.79 -51.41 3,101Drain 1 West

7 Rm 203 Floor
10.76 -1382.86 -1.79 -56.33 4,166Drain 3

8 Rm210 Sink 0.00 -1617.16 -1.79 -71.09 4,087Drain

9 Rm 210 Floor
21.52 -1539.06 0.20 -51.41 2,704Drain

10 Rm 126 Shower
0.00 -1176.12 2.19 -63.71 6,018Floor Drain

11 Rm 126 Urinal 0.00 -1185.31 0.20 -100.62 5,562Drain

12 Rm 126 Sink
0.00 -1203.68 -1.79 -130.14 8,457Drain 4

13 Rm 126 Floor
5.38 -1235.84 2.19 -100.62 5,497Drain 2 West

14 Rm 124 Sink
10.76 -1153.15 0.20 -98.15 5,017Trap

15 Rm 126 Floor
10.76 -1226.66 -1.79 -120.30 5,908Drain I East

16 Rm 125 Sink
0.00 -1249.63 0.20 -61.25 4,805Trap 3 East

17 Rm 125 Floor
0.00 -1130.18 -1.79 -46.49 5,216Drain

18 Rm 125 Floor
16.14 -1350.70 -1.79 -73.55 5,553Drain 2 West

19 Rm 121 Sink
Drain 4 0.00 -1258.82 -1.79 -115.38 5,447
Southeast
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Page 2 of3

TABLE 7-1

INTERIOR ALPHA/BETA MEASUREMENTS

Measurement Location
Alpha Static Beta Static Alpha Swipe Beta Swipe Gamma

No. (dpm/IOO cm2
) (dpm/IOO cm2

) (dpm/IOO cm2
) (dpm/IOO cm2

) (cpm)

20 Rm 121 Sink 0.00 -1208.28 2.19 -56.33 5,351
Drain Southwest

21 Rm 121 Sink
Drain 2 0.00 -1396.64 ,0.20 -73.55 5,667
Northwest

22 Rm 121 Sink
Drain 3 5.38 -1355.29 -1:79 -83.39 5,920
Northeast

23 Rm 113 Floor 0.00 -1148.55 -1.79 -103.08 6,121
Drain .

24 Rm 113 Sink 10.76 -1268.00 0.20 -181.80 5,128Drain

25 Rm III Sink 10.76 -1378.26 -1.79 -24.35 5,234
Drain

26 Rm 109 Sink 0.00 -1401.24 -1.79 -117.84 5,218
Drain

27 Rm 105 Sink 5.38 -1309.35 -1.79 -46.49 5,929Drain 1 West

28 Rm 105 Sink 0.00 -1313.95 -1.79 -88.31 5,485
Drain 2 East

29 Rm 102 Sink 0.00 -1235.84 -1.79 -90.77 4,826
Drain

30 Rm 104 Sink 5.38 -1378.26 0.20 -103.08 5,286
Drain I West

31 Rrn 104 Sink 10.76 -1277.19 4.19 17.47 5,351
Drain 2 East

32 Rm 108.Sink 10.76 -1304.76 -1.79 -41.57 4,962
Drain 1 East

33 Rrn 108 Sink 10.76 -1442.58 -1.79 -68.63 5,155
Drain 2 South

34 Rm llQ Sink 0.00 -1359.89 0.20 -95.69 4,781
Drain

35 Rm 114 Sink 5.38 -1350.70 -1.79 -76.01 4,557
Drain

36 Sample 0.00 -1212.87 6.88 -53.87 5,541
location
SLOOI

37 Sample
location 0.00 -1483.93 -1.79 -103.08 5,635
SLOOI
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TABLE 7-1

INTERIOR ALPHAJBETA MEASUREMENTS

6,680

Gamma
(cpm)

-63.71

Beta Swipe
(dpm/IOO cm2

)

2.19

Alpha Swipe
(dpm/IOO cm2

)

-1327.73

Beta Static
(dpm/IOO cm2

)

5.38 -1428.80 -1.79 -29.27 5,332

0.20 -88.31

0.20 -66.17

0.20 -39.11

0.20 -4.67

0.20 -78.47

10.76

Alpha Static
(dpm/IOO cm2

)

Measurement Location
No.

38 Sample
location
SL002

39 Sample
location
SL002

40 VentRm
121SW'-

41 VentRm
121SE

.., ...

42 VentRm 105

43 VentRm 104

44 VentRm 108

Abbreviations and Acronyms:

cm2
- centimeter squared

cpm - counts per minute
dpm - disintegration per minute
Rm-room

2201-0021-0007 Table 7-l.doe Final Seaping Survey Report for
Building 233 Drain Lines and Wall Vents
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TABLE?-2

SEDIMENT SAMPLE RESULTS

Page I of I

Samole Number: 2I-OOI-MH 021-I24-ST-OOI 021-233-SL-002S 021-233-SL-00IN 021-121-SL-005 021-121-SL-006
Sample Date: 9/18/2007 9/24/2007 9/25/2007 9/25/2007 9/26/2007 9/26/2007
Location: Manhole Sink Drain Sewer Line Sewer Line Sewer Line Sewer Line
Ana/yte Units Method

Actinium-228 pCi/g EPA 901.1 0.305 U . 0.884 U 0.523 U 0.21 I U 0.682 U 0.799 U
Americium-241 pCi/g EPA 90Ll 0.062 U 0.753 U 0.101 U 0.057 tJ 0.232 U 0.667 U
Bismuth-212 pCi/g EPA 901.1 0.828 .U 2.40 U 1.48 U 0.548 U 2.23 U 2.51 U
Bismuth-214 pCi/g EPA 901.1 0.844 0.520 3.15 2.03 0.361 U 0.382 U
Cobalt-60 pCi/g EPA 901.1 0.056 U 0.457 U 0.121 U 0.054 U 0.166 U 0.197 U
Cesium-I 37 pCilg EPA 901.1 0.120 0.202 U 0.\\8 U 0.041 U 0.164 U 0.\87 U
Europium-152 pCilg EPA 901.1 0.483 U 1.43 U 0.931 U 0.313 U 1.05 U 1.39 U
Europium-I 54 pCi/g EPA 901.1 0.186 U 0.499 U 0.350 U 0.138 U 0.442 U 0.476 U
Potassium-40 pCi/g EPA 90\.\ 7.46 4.82 U 2.75 U 0.845 U \.84 2.95
Protactinium-234m pCi/g EPA 90l.l 9.40 U 28.9 U 20 U 7.16 U III U 28.9 U
Lead-210 pCilg EPA 90l.l 1.84 U 18 U 3.48 \.96 3.39 15.5 U
Lead-212 pCi/g EPA 901.1 0.392 0.322 U 0.182 U 0.089 U 0.320 U . 0.273 U
Lead-214 pCi/g EPA 901.1 0.863 0.703 3.62 2.38 0.506 U 0.362 U
Radium·226 pCi/g EPA 901.1 0.820 0.505 3.06 1.97 0.35 I U 0.371 U
Thorium-230 pCilg EPA 901.1 4.96 U 30.8 U 6.34 U 3.9 U 16.1 U 27.,7 U
Thorium-232 pCilg EPA 901.1 0.322 1.46 U 0.523 U 0.241 0.682 U 0.799 U
Thorium-234 pCi/g EPA 901.1 0,035 U 0.117 U 0.041 :u 0.024 U 0.236 U 0.114 U
Thallium-20S pCi/g EPA 901.1 0.Q89 0.208 U 0.127 U 0.048 U 0.209 U 0.183 U
1:Jranium-235 pCi/g EPA 901.1 0.236 U 0.734 U 0.403 U 0.188 U 1.09 U 0.730 U

Abbreviations a/ld Acro/lyms:

EPA· U.S. Environmental Protection Agency
pCi/g - picocuries per gram .
U • not detected

Fimd Seoping Survey Report ror
. Building 233 Drain Lines lind Wall Vent!
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SECOND FLOOR LEGEND

• FLOOR DRAIN

RM203 5<! 08-
6 • RM206 ·9 RM209 RM 212 RM 214

;:::::: 7 • 40
RM 210:::::: ~--

r£~M201

GL-;~
"""-- -'--- -'---

'-- r- --

• SEWER LINE

• SHOWER DRAIN

o SINK DRAIN

@ URINAL DRAIN TRAP

o WALL VENT

28 LOCATION IDENTIFICATION NUMBER

NOTES:

WIPES WERE TAKEN IN ALL OF THE DRAINS AND PIPES AND
2 MINUTE ALPHA/BETA STATICS WERE PERFORMED.

GAMMA STATICS WERE TAKEN DIRECTLY ON DRAINS AND PIPES.

RM204 RM 205 RM 207 RM 208 RM 211 RM 213 SMEARS WERE TAKEN ON INSIDE OF PIPES AND DRAINS.

ONLY SMEARS WERE OBTAINED FROM THE VENTS.

10 02 RM-ROOM

FIRST FLOOR

r- 18

10o 20 Feet

~~~-"-~~-~~~~iiiiiiiiiiiiiiiiil!
Scale: 1" = 20'

10

SCOPING SURVEY REPORT
FOR BUILDING 233 DRAIN LINES AND WALL VENTS

FIGURE 1-3
BUILDING 233 FLOOR PLAN WITH SCAN LOCATIONS
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o SECOND FLOOR LEGEND

MANHOLE

• SEWER LINE

EPA - ENVIRONMENTAL PROTECTION AGENCY

NOTES:

SINK DRAINo
021-001-MH SAMPLE ID FOR GAMMA SPEC, EPA 901.1 M AND

0.820 GAMMA COUNT (pCi/g)RM 214RM 212RM209
RM 210
~-

-~

RM 206

RM 203
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I ' I RM 202

----------~

pCi/g - PICOCURIE PER GRAM

RM-ROOM

RM204 RM 205 RM 207 RM 208 RM 211 RM 213
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Scale: 1" = 20'
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FIGURE 3-1
BUILDING 233 FLOOR PLAN WITH 8EDIMENT SAMPLE LOCATIONS
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• Data Logger

• Simultaneous
Alpha/Beta Counting

• 6 Digit LCD Scaler

• Ratemeter with Total
Counting Range from
0- 500,000 Cp111.

• RS-232 Output

• OpdonalKeypadfor
setup

• Bar Code Reader

• Alpha Only, Beta
Only, or Alpha/Beta
Counts

INDICATED USE: Alpha, beta discrimination, and data logging
COMPATIBLE DETECTORS: Proportional and dual phosphor scintillation detectors
DATA LOGGER: Capable of logging up to 550 individual data points with the following
identifiers for each point (All data is stored in non-volatile memory allowing batteries to be
removed without loss ofdata)

alpha and beta sample counts

date/time stamp

10 character location identifier

sample number

scaler count time

LOGGING PUSHBUTTON: Located in the handle; used to activate scaler and/or log a count
LOGGING FUNCTION CONTROL: Internal selection that enables the pushbutton to log the
ratemeter reading, initiate a scaler count, and log the resulting reading, log both the scaler and
ratemeter reading, or disables the logging function.
LOCATION CODE: A 10 character alphanumeric identifier. (Can be set by bar code reader,
ASCII terminal, or PC)
CALIBRATION DUE DATE: An internal date that disables the instrument if the required
calibration interval has been missed
HEADER INFORMATION: Six lines of user defined memory at the begimling of the stack
for storing user name, survey name, serial numbers, etc. (Information is dumped with logged
data)
RS-232 PORT: Located on the can, this allows the instrument to be cOlmected to a PC for
dumping data, and setup parameters.
CONNECTOR: Series "C" (others available on request)
AUDIO: Built in unimorph speaker with volume control (greater than 60 dB at 2 feet, fUll
volume)



AUDIO DIVIDE: Selectable dual or individual click-per-event for alpha and beta counts and
divisions of 1, 10, 100, or 1000 events-per-click(beta channel only)
METER: 2.5"(6.4cm) arc, 1 rnA analog type
METER DIAL: 0 - 500 cpm, 0 - 2 kV, BAT OK, OL(overioad)
MULTIPLIERS: Xl, XIO, XI00, X1000
LINEARITY: Reading within plus or minus 10% of true value with detector connected
SCALER: 6 digit LCD with 0.25" digits, overflow arrow, and colons to indicate when a count
is in process
COUNT TIME: Switch selectable times of0.1, 0.5, 1,2,5, 10, and 60 minutes, or PC to allow
for a specific count time to be set from a Pc.
SELECTOR SWITCH: Toggle switch to select alpha+beta, alpha only, or beta only
RESET/READ HV: A two position momentary action switch to allow for the meter to be reset
or a reading of the HV setting.
HIGH VOLTAGE: Adjustable from 200 - 2000 volts (Can be read on the meter)
THRESHOLD: Internal control allows for adjustment from 2 - 15 mV for beta, and 40 - 700
mV for alpha
WINDOW: Internal control allows for adjustment from the beta threshold up to the alpha
threshold setting (Beta only)
OVERLOAD: Senses detector saturation. Indicated by red lamp on meter and meter deflecting
to full scale (Adjustable depending on detector selected)
RESPONSE: Will vary according to the number of counts present. Typically 2 - 11 seconds
from 10% - 90% of final reading
POWER: 2 each "0" cell batteries (housed in sealed compartment that is accessiblefromfront
ofinstrument)
BATTERY LIFE: Greater than 150 hours (battery condition can be checked on meter)
CONSTRUCTION: Cast and drawn aluminum with beige polyurethane enamel paint
TEMPERATURE RANGE: _4° F(-20° C) to 122° F(50° C)
May be certified for operation from -40° F(-40° C) to 150° F(65° C)
SIZE: 6.5"(16.5cm)H X 3.5"(8.9cm)W X 8.5"(21.6cm)L
WEIGHT: 3.5 Ibs (1.6kg) including batteries

o

o
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..
PART NUMBER:47-2005

•

The Model 43-68 is a large
area gas proportional

detector for use in
simultaneous alphalbeta

surveys as well as alpha or
beta surveys

INDICATED USE: Alpha-beta survey
RECOMMENDED COUNTING GAS: P-lO (10% methane, 90% argon)
GAS RECHARGE: Will operate on a static charge for over 15 hours with a 39" cable
WINDOW: Typically 0.8 mg/cm2 aluminized mylar (other thickness available)
WINDOW AREA:
Active - 126 cm2

Open - 100 cm2

EFFICIENCY (4pi geometry): Typically 20% - Pu-239; 30% - Tc-99; 15% - C-14; less than
1% - gamma
BACKGROUND:
Alpha - Less than 5 cpm (when operating on the alpha only plateau region)
Beta - Typically 400 cpm or less (10 microR/hr field)
COMPATIBLE INSTRUMENTS: Model 12, 16, 18,2000,2200,2221,2224,2225,2241,
2350-1
OPERATING VOLTAGE:
Alpha - Typically 1000 - 1500 volts
Beta-gamma - Typically 1600 - 1800 volts
COUNTER THRESHOLD SETTING: Typically 2 - 5 mV
GAS CONNECTORS: Double end quick disconnect
CONNECTOR: Series "C" (others available)
CONSTRUCTION: Anodized aluminum housing
TEMPERATURE RANGE: _4° F(-20° C) to 122° F(50° C)
May be certified for operation from -40° F(-40° C) to 150° F(65° C)
SIZE: 3.9"(10cm)H X 4.6"(11.7cm)W X 7.8"(19.8cm)L
WEIGHT: 2 Ibs (0.9kg)



• Data Logger

• 16 Independent
Detector Setups

• Microprocessor Based
Electronics

• RS-232 Output
• OpuonalKeypadfor

Setup
• LCD Display with

backlight
• Scaler

• Ratemeter
• Integrated Dose

• 5 decade Logarithmic
Trend Indicator

• Bar Code Reader

INDICATED USE: Field analysis and data logging
COMPATIBLE DETECTORS: G-M, proportional, scintillation
CONNECTOR: Series "C" (others available on request)
DISPLAY: 8 line LCD display with 15 characters per line
BACKLIGHT: A two position toggle switch to tum backlight ON or OFF
SCALER: 6 digit display
TIMER: Used in conjunction with scaler. Count time can be set from 1 - 65,535 seconds in I
second intervals
RATEMETER: Digital ratemeter, corrected for dead time and calibration constant
TREND INDICATOR: 5 decade logarithmic bar graph
LINEARITY: Reading within plus or minus 10% of true value with detector connected
SCALE: Can display in rem/hr, Sv/hr, R/hr, cpm, cps, dpm, dps, rad(r), Gray(G), C/kg, Ci/cm
squared, or Bq/cm squared
INTEGRATED DOSE: Counter provided to give total accumulated dose for up to 45 days
(Will display in same units as ratemeter )
AUDIO: Built in unimorph speaker with volume control (greater than 60 dB at 2 feet, full
volume)
AUDIO DIVIDE: Operator selected divisions of 1, 10, or 100 events-per-click
ALARM: Separate alarms for digital ratemeter, scaler, and integrated dose can be set at any
point (audible and visual indicators)
ACKISCROLL: Push-button to silence audio after alarm has been indicated and/or scroll
through the various displays
DATA LOGGER: Capable of logging up to 1000 individual data points with the following
identifiers for each point

8 Location codes (5 character Time of day



Month, Day, and Year

Count time

Logging mode

Count rate/scaler count/integrated dose

Detector number

Sample number

o

DETECTOR PARAMETERS: Capable of storing the following parameters for 16 different
detectors

Model number

Calibration constant

High voltage

Window

Display time base

Overload current

Scaler alarm setting

Integrated dose alarm setting

Serial number

Dead time correction

Threshold

Display range multiplier

Display units

Ratemeter alarm setting

Low ratemeter alarm setting

Scaler count time

(~JRS-232 PORT: A full duplex communication port that allows for instrument setup by optional ~

keypad or Pc. Also allows for data to be transferred to a PC file.
BAR CODE READER (optional): Allows for setup of instrument by computer generated bar
codes
HIGH VOLTAGE: Adjustable from 200 - 2500 volts
THRESHOLD: Adjustable from 100 - 1000
WINDOW: Adjustable from 0 - 1000 above threshold
GAIN: Adjustable from 2 - 350 mV at threshold setting of 100
DEAD TIME: Adjustable to compensate for dead time ofdetector and electronics
RESPONSE:
Fixed - Adjustable from 1 - 127 seconds in 1 second intervals
Variable - Will vary according to number of counts present.
Typical times FAST: 4 - 25 seconds, SLOW: 4 - 60 seconds from 10% to 90% of final reading
POWER: 4 each "D" cell batteries (housed in sealed compartment that is accessible from back
ofinstrument)
BATTERY LIFE: Greater than 75 hours (low battery condition is automatically indicated)
CONSTRUCTION: Milled and drawn aluminum with beige polyurethane enamel paint
TEMPERATURE RANGE: 32° F(O° C) to 122° F(50° C) (LCD limits temperature range)
SIZE: 6"(15cm)H X 4.3"(llcm)W X 8.8"(22cm)L
WEIGHT: 5 lbs (2.3kg) including batteries

. ;;:;;: .; ;,~ .; ; ;:;::.
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The Model 44-10 is a 2" X 2"
Na/(Tf) Gamma Scintillator

that can be used with several
different instruments

including survey meters,
scalers, ratemeters, and

alarm ratemeters

INDICATED USE: High energy gamma detection
SCINTILLATOR: 2" (5.1 cm) diameter X 2" (5.1 cm) thick sodium iodide (NaI)Tl scintillator
SENSITIVITY: Typically 900 cpm/microR/hr (Cs-13 7)
ENERGY RESPONSE: Energy dependent
COMPATIBLE INSTRUMENTS: General purpose survey meters, ratemeters, and scalers
TUBE: 2"(5.lcm) diameter magnetically shielded photomultiplier
OPERATING VOLTAGE: Typically 500 - 1200 volts
DYNODE STRING RESISTANCE: 60 megohm
CONNECTOR: Series "C" (others available)
CONSTRUCTION: Aluminum housing with beige polyurethane enamel paint
TEMPERATURE RANGE: _4 0 F(-20° C) to 1220 F(50° C)
May be certified.to operate from _40 0 F(_40 0 C) to 1500 F(65° C)
SIZE: 2.6" (6.6 cm) diameter X 11" (27.9 cm)L
WEIGHT: 2.3 lb (l.lkg)



;
/

APPENDIXB

INSTRUMENT CALIBRATION DOCUMENTATION

2201-0021-0009 Fnl SSR Bldg 233 Drain Lines and Wall Vents.doc Final Scoping Survey Report for
Building 233 Drain Lines and Wall Vents

Naval Station Treasure Island
Treasure Island, California

DCN: ECSD-2201-0021-0009
CTONo.0021



This page intentionally left blank..

2201-0021·0009 Fnl SSR Bldg 233 Drain Lines and Wan Vents.doc Final Seoping Survey Report for
Building 233 Drain Lines and Wan Vents·

Naval Station Treasure Island
Treasure Island, California

DCN: ECSD-220I-002I-OOO9
CTONo.OO2I

.'



/ ~')Du,.atek-
DETECTOR

CERTIFICATE

r hIhR d'. db C I'b " CI'n b11' C 'fi

Dumtek Instl1lment Services
628 Gallllhc:r ROlld
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865)376-8331

llS crt, Icatc WI e accompaUle )y a 1 ration lllrts or ea mgl; w ere appnca e

CUSTOMER INFOmVIATfON DETECTOR INfORMATION

Customer Nallle: Duratek Instrument Services Manufacturer: Ludlum

Address: 628 Gallaher Rd Kingston, TN 37763 Detector Model: 43-94

Contact Name: Tony Riggs Serial Number: 124115

Customer Purchase Order IWork O,"cler. Evaluation Method:
Number: N/A Number;. 2007-04641 Soun:e

DETECTOR EFFICIEJ.....CY/RESPONSE/PRECISION INFORMATION

Source Nudide: Tc99 Sedal Number: 129668 Activity: 66,977 dpm I Certification Date: 06101195

Parameter As [<ouod As Left Precision Test CPM (Source #1)

COUDtt 2073 2073 Count 1(90 ') 2086

Count 2 2101 2.101 Count 2(180·) 2064

Count 3 2065 2065 Count 3(270') 2043

Average 2079.7 2079.7 Average 2064.3

Bllckground (epm) 68.2 68.2 Tolerance All counts within :1:10% of Average

Net Counts 2011.5 2011.5 Puss/Fuil PASS

Efficienc)' 3.0% 3.0%

Low Sample Activity: High Sample Activity: IDead Time (DT): ClIlibrlltioll Constallt (cq:
Source#: N/A Source#: N/A 20.01r' 1.0

SCALER INFORMATION DETECTOR INFORMAT.ION

Model Serial Number Due Date Background (cpnr)
Operating

Threshold
Voltal!e

2350~1 120633 812812008 68.2 1700 100=4 mV

Detector Setup Report YES ../ NO Barcode Report YES ..; NO Voltage Platcau YES J NO

COMMENTS

**Calibrated with 50Ft. Cable** Efficiencies determined with 1.5" Geometry 3t 100+cc1min gas flow

10 minute backl!.ruund Dead Time set to manufacturer's sU1!gested setting

STATEMENT OF CERTIFICATION

We eenil)- that Ibe d~tcctor listcd above was evaluated for propcr opcl1ltion prior to shipmef!1 and that il met 011 Ule Manufacturcr.; published opl-raling
spccifictllions. We further certify that our Calibration Mcasure.nC:tll"~ are trdcClIble to the Nntional IImilute ofStandards and Teclmology. (We are nO' responsible for
damage ineum:d durin!! ~hipml'tlt or use of this detectorl.

Detector 4 ,/ IReviewed By: 1~. L. n. r ' '313C{~1Calibrated Bv: '7~ ,~~·t(tJL U-~ Dnce.:

Calibration Dnte: 08/30/2007
pi V{

Calibration DlIe:08130/200B



DETECTOR
CERTIFICATE

l' blR d'Cli'cd b C l"b'11 b11' C oft

Duratck Instrument Services
628 Gallaher Road
Kingston, TN 37763
Pllonc: (865) 376-8337
Fax: (86S) 376-8331

liS crtl lcate WI caCCOmp8n1 y a I rollon arts or ea 10£5 W lere apPllca c

CUSTOMER INFORMATION DETECTOR INFORMATION

Customer Name: Duratek Instrument Services Manufacturer: Ludlum

Address: 628 Gallaher Rd Kingston, TN 37763 Detector Model: 43-98

Contact Name: Tony Riggs Serial Number: 117963

Customer Purchase Ol'der Work Order Evaluation Method:
Number: N/A Number: 2()07·04641 Source

DETECTOR EFFrCIENCYIRESPONSElPRECrSION INFORi\1ATION

Source Nuclide: Tc" Serial Number: 129669 Acth'ity: 67,066dpm I Certification Date: 06/01195

Parameter As Found As Left Precision Test CPM (Source #1)

Count ,I 1,796 1,796 Count 1(90") 1,703

Count 2 1,768 1,768 Count 2(180·) 1,883

Count 3 1,748 1,748 Count 3(270·) 1,846

Average 1,770.7 1,770.7 Average 1,810.7

Background (epro) tIl2.4 102.4 Tolerance All counts within :1:10% of Average

Net Counts 1,668.3 1,668.3 PussIFaii PASS

Efficiency 2.4% 2.4%

Low Sample Activity: High Sample Activity: IDead Time (DT): Calibrotloll COllstant (CC):
SOllrcet!: NIA Souree#: NIA 20.0E·' 1.0

SCALER INFORMATION DETECTOR INFORMATION

Model Serial Number Oue Date Bnekground (cpm)
Operating

Threshold
Voltat!c

2350-1 110633 812812008 10M 1800 100=4 mV

Detector Setup Report YES ,j NO BnTcode Report YES .,f NO Voltage Plateau YES.J NO

COMMEI'ITS

*"'Callbrated witb SO.Ft. Cable"'* Efficiencies determined with 2" Geometry at lOO+cc/min gas flow

10 i'ninutl!' Ilncl'''Tound Dead Time set to manufacturer's 5ugl'ested settlnl:!

STATEMENT OF CERTIFlCATlON

We C~'I1ilY t1,,~t the detector listed above "IllS evaluated fOT proper operation prior (0 shipment and that it met all Ute ManufaclUrClS publish~,(/ Oper.ltilJg
specifications. We fUrtlllT ccrlify that our Calibration Mcasun:ments are tllIecablc to the NntionallnstiMe ofSrandanJs Md Technology. (We nrc not n:spollsiblc for
damage incurred durine shinmcnt or use of Ihis detector),
Detector

~~ IReviewed Bv: Q;tdtLl<u~~~ -- Date: sf.:{.",07Calibrated Bv: ./Vi'/? /
.~ ./ t~t

Calibration Due: tf}Gt!ol4o /lCalibration Date: cf, <?J/J Odt
t



Duratck Instrument Services
628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (86$)376-8331

CALIBRATION
CERTIFICATE

11tis Certificate wil/ be accoffioanied by Calibration Charts or Readin""s where annlicable

CUSTOMER mFORMATION DETECTOR INFORMATION

Customer Name: EucrgySolutlons, LLCo Manufacturer: Ludlum

Contact Name: Tony Riggs Detector Model: 43-68

Address: 628 Gallaher Rd, Kingston Tn 37763 Serial Number: 09]050

Customer Purchase: Work Order Evaluation Method:
Order Number: NA Number: 2007-04641 Source

DETECTOR EVALUATION INFORMATION

Source Nuclide Serial Number Activity (dpm)*" Net Response Erl1ciency (%)

Th-230 060101 13,260 4071 30.7%

Tc-99 119718 10,080 3252 32.3%

SCALER INFORMATION DETECTOR INFOn..'\1ATION

Model Serial Numbe.· Due Date Background Operating Yoltage Threshold

2360 193680 08128/08 0 1625V Alpha (120mV)

2360 193680 08128/08 167 1625Y Bela (3.S-30mV)

ATTACHMENTS

Voltage Plateau: ""YES NO MDNCross Tlllk Evaluation: .,JYES NO

COMMENTS LINEARITY TEST

Clilibraled with Sct cable
Count I (foe) 3876

Linearity test performed Willi Th-230 #060101. Count 2 (Mid) 4172

1rticiencles determine using 2~ emissions. Count 3 (Heel) 3765

Calibrated in accordance with original equipment technical Averllge 3933

manual.
Pass/Fall PASS (+1-10% Tolcl"llllce)

STATEMENT OF CERTIFICATION

We Certify Ihat UIl: detector listed above W:l.S evaluated for proper Opcllliion prior to shipm~'lll and IIlat it met all the Manufacturers publishL-d operating
specifications. We further certifY !hal our Calibratioll MLoasurmcnlS arc Inteeable \0 the Nlltionallnstitute ofStalldards WId Tedmology. (We arc not responsible for
damage inC\lm.-d during shipmenl or usc of this ddectorj.

Detector .J, . 'ugOt:-.l~~V"--:-Certified Bv: ~_....VWo-o~./......- Reviewed By: Date: e/3C!o/
Certification r{j.tc:Ub~29/07

" "( -
CertifiClltion Due: 03/29/08



"
.-/'

Delector 43-68 #091050 Raw Dala (Counls)
Background Th-230 Tc-99 N/A N/A

Voltage Alpha Beta Aloha Beta Aloha Beta Alpha Bela Alpha Bela
1500 1 53 2634 1178 1 2730
1525 2 53 2366 1169 4 3006
1550 2 61 3014 1248 1 3359
1515 4 82 3253 1269 5 3722
1600 1 146 3837 1130 6 3703
1625 4 170 3972 956 8 3345
1650 4 213 4220 840 42 2899
1675 5 190 4371 700 202 2252
1700
1725
1750
1775
1800

#DIV/O'

8/2912007
107.66

N/A

tiD VlO

812912007
107.66

N/A
Source Info

Tc-99
119708
10,080 •••

8/811996
8129/2007

11.06
2.13E+05

8

Nuclide Th·230
ID 60101

InitialOPM 13260 ".
Certification Date 10/1411997

Today's Date lll291Z007
Source Age (Vears) 9.87

Half-life (Years) 7.70E+04
59Corrected Actlvltv 132 100 0 . I !

Net CPM (Efficiencies delermined below only used for selecling operating volta el
MDAlCross-Talk Bela Elf. Alpha Elf. Th·230 Tc-99 NIA N/A

Voltage Beta MDA Alpha MDA Beta-Alpha Alpha·Bet~ (%J (%) Alpha Bela Aloha Bela Aloha Bela Aloha
1500 137.7 37.1 0.00% 42.73% 26.56% 19.9% 2633 1125 0 2677 -1 -53 -1
1525 124.9 52.1 0.07% 47.21% 29.30% 17.8% 2364 1116 2 2953 -2 -53 ·2
1550 119.3 40.9 -0.03% 39.41% 32.72% 22.7% 3012 1187 ·1 3298 -2 -61 ·2
1575 124.2 49.0 0.03% 36.53% 36.11% 24.5% 3249 1187 1 3640 -4 ·82 ·4
1600 167.0 25-4 0.14% 25.65'10 35.29% 28.9% 3836 984 5 3557 -1 ·146 ·1
1625 201.2 40.1 0.13% 19.81% 31.50% 29..9% 3968 786 4 3175 -4 -170 -4
1650 265.0 37.8 1.41% 14.87% 26.65% 31.8% 4216 627 38 2686 -4 -213 -4
1675 328.8 39.8 9.55% 11.68% 20.'16"10 32.9% 4366 510 197 2062 -5 -190 -5
HOD 1iDIV/Ol ilDIV/Ol UDIV/OI tlDlV/O! 0.00'4 0.0% 0 0 0 0 0 0 0
1725 #DIV/O! #DIV/OI #DIV/OI #DIV/O! 0.00% 0.0% 0 0 0 0 0 0 0
1750 #DIVlO! 1I-DlV/Ol #DIV/OI #DIV/OI 0.00% 0.0% 0 0 0 0 (} 0 0
1775 llDIVIOI #DIV/OI #D1VlOl #DIVlOI 0.00% 0.0% 0 0 0 0 (} 0 ()

1800 #DIV/O! #DIV/OJ #DIV/O! lIDIVlO! 0.00% 0.0% 0 0 a 0 0 0 0

DBte:_
g..:..1_3_0.:.../0_·7_

1625 v ... 2\1 emission rate used to determine emciency. I
i) )f ' t ~ ... , .... ,-/.
\.. .! (}.....Jo:::r~\;'-I"I. Dale:;' Q~I 0 ]
y /1·..., '
J u..·

Reveiwad By;--9~f2~t~!,4"~~:(2"",,(=i(.,,,-,=.:~=-~_~_-_"--

HV Selling

Penormed By:



"

CALIDRATION
CERTIFICATE

P3ge 1 of2

Durnlek Instrument Services
628 Gallaher Roar!
Kingston, TN 37763
Phone: (865) 376-3337
Fa,,; (865) 376-8331

r blhR d'"db Crb ' Ch'II b11' C 'fillS crtl cate WI eaccompame y a J ration arts or en mgs were appllca c

CUSTOMER INFORMATION INSTRUMENT INFORMAnON

Customer Name: Duratek Instrument Services Manufacturer: LudluDl

Address:628 Gallaher Road, JGngston, TN 37763 !\'lodel: 2360 Serial Number: 193680

Contact Name: Tony Riggs Probe: N/A Serial Number: N/A

Customer Purchase Order I\Vork Order Calibration Method:
-Number: N/A Number: 2006-04641 Electronic

INSTRUMENT CALlBRATION INFORMATION

Ratemetel' Calibration Sealer
rnstrument Calibration Response Standard Value Time Bnse . Tolerances Res onse

Range Standard Value
As Found As Left CPM (minutes) (epm)

As FOl)nd As Left:10%

Xl 100 100 100 1,000 CPM .1 90-110 100 100

Xl 200 200 200 1,OnO CPM .5 450-550 498 498

Xl 400 400 400 1,000 CPM 1 900-1,000 998 998

X 10 1,000 1,000 1,000 1,000 CPM 2 1.8K-2.2K 1,995 1,995

X 10 2,000 2,000 2,000 1,000 CPM 5 4.5K-5.51< 4,988 4,988

KI0 4,000 4,000 4,000 1,000 CPM 10 9.9K-llK 9,978 9,978

X 100 10,000 -10,000 10,000

X 100 20,000 20,000 20,000

XIOO 40,000 40,000 40,000

X 1000 100,000 100,000 100,000

XIOOO 200,000 200,000 200,000

XIOOO 400,000 400,000 400,000

STATEMENT OF CERTIFICATION

We Certify lhallhe insll\lmL~ll lisled above was calibrated and inspected prior to shipment and that it met all the Manufacturers published operating speciliC'Jtions,
We lUrthcrcertify that our Calibration MeasurcmCllls nrc Imeeable to tile NaliooallnstilUtc OfSIlll1danls and Teclmology. (We arc not rcsponsibie for damage
incurred durinl! shil"ncntor use of this insllUmcnt).

Instrument ~,

Calibrated Bv: J.JuJ('<}-r'!EL-,.)/1/ Reviewed Bv: -~a:~;r~~ Date: 8/37/07
Calibration Dati: oMJi/07 Calibration Duerotl2ba



Model: 2360 Serial Number: 193680
('age 2 of2

.-
J\.I&TE Environmental Conditions

VoltMeter (J}# 5965115 Cal Dlle: 10130107 Barometer 10#2551 Cal Due: IOllS/07

Pulser 10# 100272 Cal Due: 09119/01 Thermometer 1Of/2551 Cal Due: 10118/07

Humidity 10# 958670 Cal Due: 05109/08 Temp: 21.1°C Pressure: 742 mmHg Humidity: 55%

Special Test

G\':otropism Sat (...f) Unsllt ( ) As Found As Left

Audio Check Sat (-.J) Unsnt( ) Alpha Sensitivity = 70 nlY AJpha Sensitivity = 120 nw

Mechanical Zel"o Sat (-./) Unsat ( ) Beta Sensitivity = 3.8mv 8eta Sensitivity" 3.5mv

Reset Sat ( -.J) Vnsat ( ) Beta Window == 32 mv Beta Window = 30mv

HV Analog Display Sat (-./) Unsat ( ) See 43-68 detcctor certificate for High Voltage setting

High Voltage Calibration Overload Not Sct Overload Not Set

Voltage Tolerance As Found As Left H.V. Sct With Detector Not Connected

500 450-550 504 504

1000 900-JIOO 988 988

1500 1350-1650 1,487 1,487

COMMENTS

*Culibratcd with 5ft. Cable"

Instrument

U...1JJ LUc>a;I!L~jl,Calibrated Bv: Reviewed By: ~.1?11",{p,VJ'../.l::-:-Date: 8L?o,0}
Sill I" .

v
ff:'lI2Sf08Cnlibrntlon Dnte: 08 . 8/61'" Calibration Due:



./

..~
(~Duratek

....,,-~~ CALIBRATION
CERTIFICATE

r blhR d'CI'db cn'n b

Durntck Instnlment Services
628 Gallahcr Road
Kingston. TN 37763
Phone: (865) 376-8337
Fa",: (865) 376-833 I

I:> crtl cate WI eaccompame y a I rabon larlS or eamgsw ere appuca c

CUSTOMER INFOR1\1ATION DETECTOR INFORMATION

Customer Name: EnergySolutlons, LLC. Manufacturer: Ludlum

Contact Name: Tony Riggs Detector Model: 43-68

Address: 628 Gallaher Rd, Kingston Tn 37163 Serial Number: 095526

Customer Purchase: Work Order Evaluation Method:
Order Number: NA Number: 2007-04641 Source

DETECTOR BVALiJAnON !J.'{FORMATlON

Source Nuclide Serial Number Activity (dpm)'* Net RespollsC Efficiency (%)

Th-230 060101 13,260 3973 30.0%

Tc-99 119718 W,080 3621 35.9%

SCALER INFORMATION DETECTOR INFORMATION

Model Selial Number Due Date Background Operating Voltage Threshold

2360 177117 08l2SfOS 1 IS75V Alpha (l20mY)

2360 177117 08128/08 121 157SV Beta (3.5-30mV)

ATrACHMENTS

Voltage Plateau; -v YES NO MOcVCross Talk Evaluation: "YES NO

COMMENTS LINEARITY TEST

Calibrated witb Sft callie
Count 1 (Toe) 3583

Linearity test performed willI Tb-230 #060J 01. Count 2 (Mid) 3793

;~ Count3 (Heel) 3675Efficiencies determine using 2'1l emissions.

Calibrated In accordance with original equipment technical Averuge 3634

mllnual.
PllssfFaii PASS (+1-10% Tolerance)

STATEMENT OF CERTIFICATION

We Ce>.tify Ihal U,e detcctor listed above was evalualt'll for prop<:r opcl1ltion prior 10 sllipmCllt and thai ill.tlet all the Manufacturers published opt-r:lting
spcciticul;ons. We further certify that OUT Calibrnuon Measurements arc tr~cCllblc to the Nationallnstilulc ofStandards llIJd Technology. (We arcnOI responsible for
damacc i!)Cun-cd durin!.! shipmcnl or use oJ Ibis delector).
Detector

\it#C~~c-f)jJ l ) JL 'fI/3oIo7Certified By:. .:':. \.. t:..'l' """7. Reviewed By: Date:
TJ ~ I . i ~/ -Certification . ate: 08129/07 Certification Due: 08129108



Deteclor 43·68 #095526 Raw Dala (Counls)
Background Th·230 Tc-99 N/A N/A

VollaQe Alpha Beta Alpha Beta Alpha Beta Aloha Beta Alpha Bela
1500 0 27 2916 1184 1 2919
1525 1 54 3203 1227 1 3186
1550 1 82 3431 1306 3 3590
1575 2 126 3909 1242 2 3509
1600 2 159 4141 ~109 2 3564
1625 1 197 4257 948 9 3207
1650 0 205 4548 800 70 2784
1675 4 179 4689 709 242 2228
1700
1725
1750
1775
1800

oVIOl

8/29/2007
t07.66

N/A

flDIViOI

612912007
107.66

N/A
Source Info

Tc·99
119708
10,080 ...

818/1996
612912007

11.06
2..13E+05

10080

Nuclide Th-230
10 60101

Initial DPM 13260 •••
Cer1ifleatl on Date 10/14/1997

Today's Date 612912007
Source Age (Years) 9.87

Half·Llfe (Years) 7.70E+04
C d A . 1 13259orrecte ctlV tv It I

Net CPM (Efficiencies determined below only used (or selecting operating voila e)
MONCross-Talk Bela Eff. . Alpha Elf. Th·230 Tc-99 N/A N/A

Vollage Beta MDA Alpha MDA Bela-Aloha Alpha·Beta /':'.) ('Yo) Alpha Bela Alpha Beta Alpha Bela Aloha
1500 93.7 12.3 0.03% 39.68% 28.69'10 22.0'10 2916 1157 1 2892 0 ·27 0
1525 118.8 30.5 0.00% 36.63% 31.07% 24.1% 3202 1173 0 3132 ·1 -54 .1
1550 128.8 28.5 0.06% 35.59% 34.80% 25.9% 3430 1224 2 3508 ·1 -82 .1
1575 159.0 31.5 0.00% 28.560/. 34.55% 29.5% 3907 1116 0 3483 ·2 -126 ·2
1600 161.7 29.8 0.00% 22.95% 33.78% 31.2% 4139 950 0 3405 ·2 ·158 -2
1625 227.6 22.9 0.27% 17.65% 29.86% 32.1% 4256 751 8 3010 ·1 .197 .1
1650 271.0 7.9. 2.71% 13.08% 25.59% 34.3% 4548 595 70 2579 0 ·205 0

.1675 319.6 34.0 11.62% 11.31% 20.33% 35.3% 4685 530 238 2049 -4 -179 -4
1700 #DlVIOI #DIVIO! #DIVIOI #DIVIO! 0,00% 0.0% 0 0 0 0 0 0 0
1725 #DIVIOl #D1VlOl #DIV/Ol flDIV/O! 0.00% 0.0% 0 0 0 0 0 0 0
1750 IIDIVIO! #DIV/OI #DIVIOI 1/01V10l 0.00% 0,0% 0 0 0 0 0 0 0
1775 1IDIV/oI /lDIV/O! IIDJV/O! #DIVIOJ 0,00% 0.0% 0 0 0 0 0 0 0
1800 #DIVlO! #DIVIO! IIDJVIO! /lDIVIO! 0.00% 0.0% 0 0 0 0 0 0 0

Revciwed 8Y: ~-r":'¥i0-r-ilC-,::n~'7.::::'LtJ.::...f_Wl_1-?_C_"'_"'_-__

"

Date: _g....;f"-5--_r...:.,fc_Cl....7:.-..._



(l§) Duratek
'"--

CALIDRATION
CERTIFICATE

Page 1 on

Duratek Instrument Services
62& Gallaher Road
Kingston, TN 37763
Phone; (865) 376-8337
Fax:.: (865) 376-8331

• dbfiThis Certi IC31C will be accompamc y Calibration Charts or Readings where appliCllble

CUSTOMER INFORMATION INSTRUlYIENT INFORMATJON

Customer Nnme: Durntek Instrument Services Manufactut·cr: Ludlum

Addrcss:628 Gallnher Road, Kingston, TN 37763 Model: 2360 Serial Number: 177117

Contact Name: Tony Riggs Probe: N/A Serial Number: NIA

Customer Purchase Order I\Vork Order Cnlibration Method:
Number: NIA Number: 2007·04641 Electronic

INSTRUMENT CALlBR.\.TION INFORMAnON

Ratemetcr Calibration Scaler
Instrument Calibration Reseonsc Standard Value Time Base Tolerances Res onse

Range Standard Value
As Found As Left C}'.!'v1 (minutes) (cpm)

As Found As Left;1010%

X I 100 100 100 1,000 CPM .1 90-110 100 100

XI 200 200 200 1,000 CPM .5 450-550 499 499

XI 400 400 400 1,000 CPM 1 900 -1,000 1,000 1,000

X 10 1,000 1,000 1,000 I,OOOCPM 2 1.8K-2.2K 1,996 1,996

X 10 2,000 2,000 2,000 1,000 CPl\f 5 4.5K-5.5K 4,990 4,990

X 10 4,000 4,000 4,000 1,000 CPM 10 9.9K-llK 9,979 9,979

XI0() 10,000 10,000 10,000

X lOO 20,000 20,000 20,000 I
X 100 40,000 40,0()0 4(),OOO

XLOOO 100,000 100,000 100,000

X 1000 200,000 200,000 200,000

X 1000 400,000 400,000 400,000

STATE.tvIENT OF CERTIFICATION

WC Certify thallhe instrumenllisced above was calibrated and Inspected prior 10 shipment and lhat it Inet all IheManufacturcrs published operating specifications.
We further ccrtifylbal our Calibration Mea.'Urem~"flts arc traceable to Ole NatiorollnstilUtc ofSlllndards lL'ld Technology. (We arc not responsible for damage
incum:d during shipment or usc of this instrument).
InstnnDcnt (\ I' rJt;!:7I \ ~ll \." ' 'U#t?a~~.~~ q,l'"l fliJ)Calibrated Bv: \ ... ~, , .".:i{-rek'J;v~L.. Reviewed Bv: Date:

Cl1libl"ation Date: (fS128/07 ClIllbrlltlon Duel" lfsfzS;08



2360 Serial Number: 177117
Pagelof2

M&TE Emironmcntnl Conditions

Volt Meter 10# 5965115 Cal Due: 10130107 Bnrometer lD#2551 Cnl Due: 10/18/07

Pulse.r .10# 100272 Cal Due: 09119/07 Thermometer 10#2551 ClIl Due: 10/18/07

Humidity m# 958670 Cal Due: 05/09/08 Temp: 2I.l °C Pressure: 742 mmHg Humidity: 55%

Special Test

Geotropism Sat (-I) Unsat ( ) As Found As Left

Audio Check Sat ( "1 Unsat ( ) Alpha Sensitivity'" 70 mv Alpha Sensitivity = 120mv

Mechanical Zero Sat ( ,,) Unsa! ( ) Beta Sensitivity = 2.911\v Betn Sensitivity <: 3.5mv

Reset Sat ( ,,) Unsal ( ) Beta Window'" 33 mv Beta Window <: 30 mv
.

Sat ( ,,) Unsat (BV An~logDisplay ) See detector cerlilicate for High Voltage setting

High Voltage Calibration Overload Not Set Overload Not Sct

Voltage Tolerance As Found As Left H.V. Set Witb Detector Not Connected

sao 450-550 483 491

1000 900·1100 981 1,000

1500 1350-1650 1,467 1,505

COMMENTS

*Clllibrated with Sft. Cable*

Instrument

~.iU ~1':YkJl;J0f!)'~AJ--J/ wl()~bt-vv~Calibrated Bv: Reviewed By: Date: S '. 0'7
I ' . .11_

~ ... ·1/1 "Calibration Date: I 08128/07 Calibration Due:~' 08 28/08



CALIBRATION
CERTIFICATE

d'°cdb C rb ''\I bT!' C °fi

DurJtek Instnllnt:nt Services
628 Gallnher Road
Kingston. TN 37763
Phone: (865) 376·8337
Fa.x: (865) 376-8331

liS crtl Icate WI eaCComp3l11 y a I ratIon Charts or Rca In"S where applicable

CUSTOMER INFORMATION DETECTOR INFOR1VIATION

Customer Name: EnergySolutlons,LLC. Manufacturer: Ludlum

Contact Name: Tony Riggs Model: 2929/43-10~I

Address: 628 G:1/laher Rd, Kingston Tn 37763 Serial Number: 182585/186558

Customer PurchllSe: Work Order Evaluation Method:
Order Number: NA Number: 2007-04641 Source

DETECTOR EVALUATION INFORlVIATION

Source Nuclide Serial Number Activity (1:1pm) Net Response Efficiency (%)

Th-230 060101 13,260 8876.75 66.9%

Tc-99 119718 10,080 5468.05 54.2%

SCALER INFORMATION DETECfOR rNFORMATION

Model Serial Number Due Date Bac],ground Operating Voltage Threshold

2929 182585 08128/08 .25 963V Alpha (175mV)

2929 l82585 08128/08 53.95 963V Beta (4-49mY)

ATTACHMENTS

Voltage Plateau: ..JYES NO MOA/Cross Talle Evaluation: YES -oJ NO

COMMENTS

Efficiencies determine using 211' emissions.

Calibrated In accordance with original equipment technical manunl.

11lis is n supplemental sheet for .2'\1 efficiencies to accompany the standard calibration cect.

STATEMENT OF CERTIFICATION

We Certify that dIe detector Iistro above was c"aluated for proper operdtion prior 10 shipment and that it met all the Manufacturers published opaaling
specifications. We further certify lhat our Calibration Measurements are trolCcablc to the National In~titutc ofStandard.~ and Technol<>gy, (We arc not fCcSponsiblc for
d3J1la~e incUlTed during shipment or usc ofthis detector),
Detector

~~ \ 1IJ,C~t~~""-Certified By: Reviewed By: Date: crJ&/07,.
/ V_I

Certification Dllte: 0.9/0612007 Certification Due: 0411612008

./



fljDurat:ek·
CALIBR.<\TION
CERTH'ICATE

This Certificate will be accompanied by Calibration Charts or Readings where applicable

Duratek Instrument Services
623 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331

-
CUSTOMli:R INFORMATION INSTRUMENT INFORMATION

Customer Name: Duratcl< Inc. • Instrument Services Facility Manufacturer: Ludlum

Address: 628 Gallaher Rood, Kingston, TN 37163 Model: 2350-1 Seriol Numuer: 126182

COll~l1Ct Name: Tony Riggs Probe: N/A Serial Number: N/A

Customer Purchase IWork Order Calibratioll Method:
Order Number: N/A Number: 2007-04609 Electronic and Source

INSTRUMENT CALIBRATION INFOlliVIATION

Calibration Standard
Instrument Response

Instrument Range
Value

Comments
(CPM)

(CPM) Before After Calibrated ill accordance with
Calibration Calibration CP.IN~WI.239 Rev 0

400 400 401 401 Pulser: 101500 Cal Due: 10/OGI07

4,000 4,000 3,998 3,998 DVM: 6565015 Cal Due: 10130107

40,000 40,000 40,265 40,265 0-814: 2551 Cal Due: 10118107

400,000 400,000 400,161 400,101 Humidity: 958670 Cal Due: 05/09/08

HV Cal Values Desired HY As Found As Left
EPPROM Version: 371221\'28(M2350 HV Entry) (Voltmeter) (YDC) (VDC) (VDC)

600 (540-660) 600 598 598 Temp: 21.1"C

1,200 (1,080-1,320) 1,200 1,184 1,184 l'ressure: 742mmHg

1,300 (1,620-1,980) 1,800 1,768 1,768 Humidity: 5S~~

Parameter Tolerance (±IO%) As Found As Left

Threshold T =100 10:1: (9 to 11) mVOC 10.0 10.0 Geotropism: SAT ACl(JScroll: SAT

Threshold T - 500 50 ± (45 to 55) mVDC 49.7 49.7 BAT><1.5: SAT Volume: SAT

Threshold T ==1000 100 ± (90 to 110) mVOC 100 100 Count: SAT Audio DIvide: SAT

Window Width W = 100 10:l:(9to 11) mVDC 10 10 Alarms: SAT Lnmp:SAT

Display-to-mV rntio: 100 to 10 mV Overload Test: SAT PhysiCllI cond: SAT

STATEl\rlENT OF CERTIFICATION

We Certiry lhat the illstl\lm~"ltlistcd above was calibrated and inspected prior to shipment and that it met al/ the Manufacturers published opeGuing spccilicatiOllS.
We furthcrecrtify that our Calibration Mcasun:menls arc trdCcablc to .lhc National Institute of Standartls and Technology. (We arc not responsible: for dnmage
incurred durine shipmcnt or use ofthls ins!nunent).

Instrument

~ IReviewed By: c4#/2t,/(et.~Calibrated By: Date: g/~Jo7
-~dli . 0812812008Calibration Date: 081200007 .JI C Iibrntion Due:



(I!Duratek
; CALIBRATION

CERTIFICATE

Duratck Instrumcnl Services
628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376·8337
Fa;,,: (865) 376·8331

r blR d'. db C I"b . Ch'11 b11' C 'IiliS erlllCntcwl caccompamc y a I railon arts or ell mgs W1ere nppllca e
CUSTOMER INFORt'VIATION DETECTOR INFORt'\1ATION

Customer Name: Duratek Instrument Services Manufacturer: Ludlum

Address: 628 Gallnller Rd Kingston, TN 37763 Detector l'I-lodel: 44-10

Contact Name: Tony Riggs Serial Number: 230620

Cus((llner PUI'ChllSe IWorl< Order Evaluation Method:
Order Number: N/A Number: 2007-04641 Source

DETECTOR EFFICIENCY/RESPONSE/PRECISION INFORMATION

1) Sou.·ce Nuclide: Cs lJ1 Serial Number: 019454 Activity: 511Ci nominal Certification Date: N/A (Used for Plateau Only)

2) Source Nuclidc: CSlJ7 Serial Number; 049711 Activity: Variable Certification Date: 07/19/07

Scaler Information Precision Test mRJHr (Source #2)

2350-1 #126182 Count J 10.00

Due Date 08128/08 COllnt2 2.01

Threshold T=lOO (lOmV) Count 3 1.99

Cable Length Sft. Average 2.00

D-814: 2551 Temp: 23.0 °C Tolerance :1:10% All counts within ±10% of Average

0·814: 2551 Press: 743mmHg Pass/Fail Pass

Humidity Humidity: 52%

Low SllInple ActiVity (400uRlbr): I High Sample Activity (2mRlbr) Dead Time (DT): Calibration Constant (Ce):
Usin!! Source #2 = 68,934 Usinu Source #2 = 247.970 1.697131E-05 5.728537E+I0

ATTACHMENTS DETECTOR DATA: DOSE RATE PROBES (mRlHr)

Detector Setup Report YES .J NO Desired Exposure Tolernnce ±I0% As Found As Left

Barcode Report YES .J NO 0.400 0.360-0.440 0.401 0.399

Volt:lge Plateau: YES .J NO 1 0.90-1.10 0.965 0.961

High Voltage: 1000Y 2 1.8-2.2 2.00 2.00

COMMENTS
~*Detectorsset up with a 2350-1 may be used witllnny 2350-1 provided that the setup pnramctcrs are scanned into the
2350-1 prior to use with that specific detector**

Ca/lbratcd with 5£1. Cable
STATEMENT OF CERTIFICATION

We Certify that UI<: det~tor listed above was evalualed for proper op=tion prior 10 shipment and tJmt it mel alllbe Manufacturers published OJ)crnting
speciflc:llion.<;. We furtha certify thm our Calibl1ltion Measun:m~'1lls are lrdcenble (0 the Nillio.nal Institute ofSlandards Ill1d Teclmology, (We arc not rcsponsibl.: for
damage incurred during shipment or usc orthis detector).

Detector & IReviewed Bv:Certified By: ~/~ Od/;1~~-t)'-,~~- Date: t?1.'3r:lo /
CertificRtion Dllte: OSnS/2007

~i VI .
Certification Due: OalZ812008



CERTIFICATE OF CALffiRATION
CUSTOM BETA STANDARD

Radionuclide:

Serial Number:

Half Litem:

Tc-99

A3401

(2.13 ± 0.05) x 105 years

Activity:

Reference Date:

1.118 k8q {30.21 nCi}

1200 PST June 1, 1995

PRINCIPAL EMISSIONSClI

Type

beta

SOURCE DESC~IPTION

Energy (keV!

Em. = 294
E = 8S

Intensity 1%1

1<5'0

The activity is deposited in a uniform array on 13.9 mgfcm2 backed Kaman and covered with 0.9 mgfcm2

aluminized mylar. The overall dimensions are 7.1 em (2.8") by 14.2 em (5.6").

METHOD OF CALIBRATION

The source was calibrated by dispensing a gravimetric aliquot of a solution calibrated by liquid scintillation
using an efficiency established through ongoing intercomparisons with the National h1stituteof Standards
and Technology. This standard is indirectly (implicitly) traceable to the National InstitUte of"Standards and
Technology.

North American Scientific, Inc. participates in the RadioactiVity Measurements Assurance Program
conducted by the National Institute of Standards and Technology in cooperation with the Nuclear Energy
Institute.

TOTAL UNCERTAINTY (99% Confidence Level)

Systematic uncertainty

Weighing uncertainty
Total uncertainty (quadratic sum)

Daniel Kalas
Calibration laboratory Manager

REFERENCES

(1) Tsble of Radioactive Isotopes, 7th edition, 1986.

2.21%

0.08%

± 2.21 %

June 14, 1995

Date

~ : ~:.~..

-LEAK TEST CERTIFICATION ON REVERSE-

North American Scientific, lnc. 7435 Greenbush Ave., North Honywood, CA 91605 (818) 503-9201 Fax (818) 503·0764
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CERTIFICATE
No. 206432

for a Sealed Radioactive Source

Source Type: Alpha Wide Area Reference Source
Product Code TZRX1920
Dra",ing . VZ-136S

Dimensions of Active Surface 036 mm
Overall Dimensions 047 mm x3 mm
Source No. FD 150
Nuclide Thorium-230

Amersham Bucbler

GmbH & Co KG

Giesclweg I

D-381 10 Braunschweig

Postfach 11 49

D·3800 I Braunschweig

Tel. (05307) 930-0

Fax (05307) 930-293

Fax-zentrale 930·237

,,-.Amersham
TI,e HaalJh Science Group

Measurement Data
Activity
Overall Uncertainty*
Alpha Surface Emission Rate

. Reference Date
Traceability"

Leakage and Contamination Test(s)
Test Method(s)*
Test(s) passed on

Additionallnformation

. ISO Classification"
Recommended Working Life'"
Remark

* sec page l ror explanation

Am=bamBCil
~J ;!tI

(Production Manager)

437Bq
:!: 10 %
203 S·l ± 5 % in 2 JC steradian
S August 1996
Defined on page 2

I
14 August 1996

C.34645

10 years
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CERTIFICATE
No. 206423
for a Sealed R.adioactive Source

So'l.Xt:Ce Type; Beta Wide AIea :Reference So'Urce
ProduCt Code TCRX:l91!:1
brawing VZ-1368
})i%\'lenOi6~sof.Aecive Surbce ¢ 36 mm
Overall Dimensions. ll:S 47 mIn x.3 mIn
SO\lr~No. FD 176
Nuclido TeeJmetium-99

~'i
I

J\..lnet-'..}um BDd1ler
GmbH&~KG ~

Gic:oclwcg'l ;

1)..38110 BraunschwciS

1'ostfaen lH9 i
D-:38001 Braunschw~ig

Td. (05301) 93M .,
Fa;; (05307) 93o-~

Far-ZoI1tr.lle SSo..23?

YAmersharn
1'1ut1:i"dltbSciaoCil G~JlP

Mea.rorem.e.nt Dat3.
Activjty
ov~nUncertainty"
:Beta Surface Emission R:~.te

Referen~:Date
TracdibUity"

Leakage and Contarnil:latilm "test(s)
Test MethOdes)"
Test(s) pa!sed on

Additio:oallDformation
ISO Clhssi:f!.cat'lon"
Recomtnended Working Life"
Remark

75.8Bq
;1:;10 %
313 S·lo:: 10 % in :2 .lr ste'l'adi;p3

9 AUgost 1996
Defined onpag62.

1
21 August 1996

C.34645
10y~X'S

l'IrnOl"n.= Clu:bItl t"'~"'Ollll~II""'. c ••_ft4II.. O~ol"b<CC
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D(4UJ:,4II"";.I:. RR"Io. ~1 ~_,...~ ~ ll:llJ "'G!l~ lliiw::llctt

9'S 6vSO'JN 3JIA~3S 83WalSft~ AB010NH~3! V3V
9L/90 L~6'ON ~~:LL 00. £0/50

Pcu~ ~~ AO Il.",noc!>ol:d..
~~a 100~ &mo", ~Iatl.l
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CERTIFICATE OF CALffiRATION
CUSTOM BETA STANDARD

Radionuclide:

Serial Number:

Half lifel1l:

Tc-99

A3402

(2.13 ±O.05) x 105 years

Activity:

Reference Date:

1.116 kBq {30.17 nCil

1200 PST June 1, 1995

PRINCIPAL EMISSIONS!t,

Encrg\! l!(cVj Intensity (%)

beta

SOURCE DESCRIPTION

E",u = 294
E""o = as 100

The activity is deposited ina uniform array on 13.9 mg/cm2 backed Kapton and covered with 0.9 mg/cm2

aluminized mylar. The overall dimensions are 7.1 em (2.8"1 by 14.2 cm (5.6").

METHOD OF CALIBRATION

The source was calibrated by dispensing a gravimetric aliquot of a solution calibrated by liquid scintillation
using an efficiency established through ongoing intercomparisons with the National Institute of Standards
and Technology. This standard is indirectly (implicitly) traceable to the National Institute of Standards and
Technology.

North American Scientific, Inc. participates in the Radioactivity Measurements Assurance Program
conducted by the National Institute of Standards and Technology in cooperation with the Nuclear Energy
Institute.

TOTAL UNCERTAINTY (99% Confidence Level)

Systematic uncertainty

Weighing uncertainty

Total uncertainty (quadratic sum)

Daniel Kalas
Calibration laboratory Manager

BEFERENCES

(1) Table of Radioactive Isotopes. 7th edition, 1986.

2.21%

0.08%

± 2.21%

June 14, 1995

Date

"

-LEAK TEST CERTIFICATION ON REVERSE·

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (818) 503{)764



CALIBRATION
CERTIFICATE

r hId'r'db'II b'IiTh'

Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-833 I

IS Ccrtl Icatc WI e aCCOUlPDmc YCa Ibrahon Charts or Rca ml),s where appllca e

Customer lnformlltion Instrument Information

Customer Name: Duratek Instrument Services Mnuufacturer: LudlulII

Address: 628 Gnllaher Road, I<iugston, TN 37763 Model: 2929 Sedal Number: 182585

Contact Name: Tony Riggs Probe: 43-10-1 Sedlll Number: 186558

Customer Purchase WorkOl'ller Calibration Method:
Order Number: FS-OR-03-00J Number: 2Q07-04386 Electronic And Source

Instrument Calibration Information

M&TE IDNumber Clllibration Due Date Environmentnl Conditions

Thermometer 2816 05/04107 Temperature (OC) 22.6

Barometer 2816 05/04/07 Pressure (mmUg) 739

Hygrometer 5546 06/05/07 Humidity (%) 38

Pulse Generator 120935 05127/07 Calibl'ated in accordance with CP-IN-WI-235

DVM 6565015 10130/07 Rev, 0

Isotope SO\ln:~10 Number Original Activity (dpllI) Source Cert. Date Decayed Activity (dpm)

Th 21D 119702 20,580 10/14197 20,580

Pu:IJ? 019442 13,613 06/01192 13.613

Tc'9 099608 21.312 08/08196 21,312

Frequency Calibration

Desired (cpm) Toler:mces (cpm)
Alpha As found Alpha As Left Uetn As Found Deta As Left

(cPIn) (cpm) (cpm) (com)

40 40 40 40 40 40

400 (392-408) 400 400 400 400

4,000 (3,920-4,080) 3,993 3,993 3,999 3,999

40,000 (39.2K-40.8K) 40,050 40,050 39,981 39,981

400,000 (392K-408K) 400,004 400.004 399,929 399,929

Bael\ground Determination Alpll3 As Found Alpha As Len Beta As Found DetA As Left

COllllts, C b 7 5 HI9 1079

TIme, T b (min) 20 20 20 20

Rnte. Rb (CplII) 0.35 0.25 55.95 53.95

Statement orCertilication

We Certify thai the instrument listed above was calibrated nnd inspected prior to shipment and that it met nil !he Manufacturers pUblished operating .
specilienlions. We further certify that our Calibration Mcasurements are traceable to lhe National Institute ofSlandards nnd Technology. (We lire not
responsible [or damMc incurred during shiDlllenl or usc ofthis instrument).
Instrument

c:#4- IReviewed By:
fj. Ijf) .. 1 ,

Calibrated Bv: ,IJA, !~~ Date: &//I/,lv7
Calibrlltion Dafe: 0411Ci12007 tJ I' 1'/ ICalibration Due: 04/1612008



EFFICIENCY SHEET 1CRO~S TALK SHEET
tnstr'unlen! 10:~

./>

As Found Alpha Threshold (mv) As Left Alpha Threshold (mv)

175 175

Alpha Source: Efficiency and Cross TaJJ,-Pcrformed using Pull9 /1019442

PnrJlmter nnd Tolernnce Alpha As Found Alpha As Left Beta As Found Beta As Left

Sonrce Count, C, 24993 2499:; 1647 1647

Time. T. (min) 5 5 5 5

Rate, R, (cprn) R,'ol == 4,998.6 R,lul = 4,998.6 R,rel == 329.4 R'IPI = 329.4

EFF (% del) (>2S%) 36.7% 36.7% N/A N/A.
%Crosstalk (0. to III R'IPI - RblPI 329.4- 53.95

== = 5.5%« 10%)
Rial - RI.,.I 4998.6 - 0.25

As Found Beta Low Threshold As Left Beta Low Threshold As Found Beta High Threshold As Left Detll High Threshold

4.0mv 4.0111\' 49mv 49mv

Beta SouI'ce: Efficiency :md Cross Talk-Performed using Te99 11099608

PlIramter and Tolerance Alpha As FOllild Alpha As Left Bcta As Found Beta As Left

Source Count, C, 2 2 27,859 27,859

Time, T. (min) 5 5 5 5

Rnle, R• (CplO) R>Jo'=O.4 R.lal =0.4 R,IPI == 5571.8 RIPI = 5571.8

Efr (0/. del) (>10%) N/A NIl\. 26.1% 26.1%

%Crosstalk III to aJ R'r«,- Rbi.' 0.4-0.25

== = 0.0027%
(< 1%)

R'l~l-RblPI 5571.8- 53.95

High Voltnge Power

Desired YoUnge Tolerance DVM As found DVM As Left 2929 Meter As Found 2929 Meler As Left

600 5:10-660 <i07 607 600 600

800 720-880 803 803 800 800

1,000 900-1,100 1,004 1,004 1,000 1,000

1,200 1,080 -1,320 1,209 t,209 1,200 1,200

1,300 1,170-1;430 1,321 1,321 1,300 1,300

As Found Vern Dial Rending As "Left Vern Dial Reading
High Voltage

9G3V 3.84 963V 3.84

Statement of Certification

We Certify thnt the instrument listed above was c,llihrah:d nnd inspected prior 10 shipment and thal it mct aU the ManufactuT'Crs published operating
specifications. We further celtif)' that our Calibration Mca.~rcmcnlS \ltC lfllceablc to the National Institute ofSlandards \lI1d Technology. (We arc nOI
responsible for damage incurred durin/! shiomenl or usc ofthis instrument).
Instrument

~~ IReviewed By: W;)l "iJ ~

CfI/t(07Calibrated By: Dnle:

Calibr:Jtion Dnte: 04/1612007 () r I rCalibration Due: 0411612008

2



EFFlcn:NCY SHEET
Instrument JD: 182535

As Found Alpha Threshold (mv) As Left Alplla Threshold (mv)

175 175

Alpha Source: 1'h23O #119702

Parnmler and Tolerance Alph:! As Found Alpha As Left Beta As Found Beta As Left

Source Count, C, 35,128 35,128 N/A NIA

Time, T. (min) 5 5 NIA _N/A

Rate, R, (cpm) R"", '" 7,025.6 R*I =7,025.6 R,IPI=N/l\. R,IP1=N/A

EFF (% tId) (>25%) 34.1% 34.1% NIl\. NIl\.

%Crosstallt fa to PI R'IPI- RblP1 NIl\.
'= = N/A« 10%)

R".l- RbI.' NIl\.

As found Beta Low Threshold As Left Beta Low Tht'eshold As Found Bern High Threshold As Left Beta High Thresllold

4.0mv 4.0mv 49mv 49mv

Beta Source: NIA

Par:lmtel' and Tolernnce Alpha As Found Alpha As Left Beta As Found Beta As Left

Source Count, C. N/A N/A NIl\. NIA

Time, Ts (min) NIA N/A NIl\. NIA

R:ttc, Rs (cpm) R,(ul=N/A Rsrq/=NJA I{"PI =NIA R,Jp,=N/A

EFF (% clll) (>10%) NIA NIl\. NIl\. NIA

%Crosslalk [f! to (II R.M-Rb1al N/A
= = N/A« 1%)

R'I~I_RblPI N/A

Statement of Certification

Wc Certify Ihlll the instrument listed nboye WlIS ealibmtcd and inspected prior to shipment and thaL it met allihe Manufacturers published operaLing
specifications. We further certify that our Calibration Measurements are traceable 10 Lhe NationallnsLilUlc ofSlamltlrds tlnd Technology. (We Me nOI
responsible for damage incurred during shipment or use of Ihis instrument).
Instt·umenl.

~ QdjUtvU~~Calibrated Bv: Reviewed By: Date: 'III?,; !o7
Calibration Datc: 041L6/2007 U !/ ( , I• Cnlibr'olioll Due: 04/1(i12008

3



Initials/Date: Instrument (0: 182585

Source nnd Background PlntellU \Vorksheet

High YoUnge Bnckground Alpha Source Beta Source CrossTalk

Alphll BellI Alpha Betll Alpha Beta a to p (HoC!

600

650

700

750

800 Not Required: As Founds Withiu Tolerance

850

900 BV Left As Found

950

1000

1050

1100

1150

1200

1250

1300

Statement of Cerliliention

We Certify thatlhe instrument listed ahove was calibnucd and inspected prior to shipment and thaI it met all tbe Manufacturers published operating
specifications. We further certifY that our Calibration Measurements are traceable to the National Institute ofSlandatds and Technology. (We are not
responsible for d:lA\agc incurred durin~ sllipmcm or lise of this instrument).
Instrument

~ . , Reviewed By:Calibrated B)': UI/).;{~ Date: i!J(,/07
Calibration Date: 04116/2007 tJ V! ...., Calibration One: 04/1612008

4



DETECTOR
CERTIFICATE

hid'b

Dumtek Instrument Services
628 Gallaher Road
Kingston. TN 37763
Phone: (365) 376-3337
Fax: (865) 376-8331

TIlis Certificate will be accompanied y Ca I )rallon Charts or Rea mes W lere: 300liea c

CUSTOMER INFORMATION DETECTOR INFORMATION

Customer Name: Durlltek Instrument Services Manufacturer: Ludlum

Address: 628 Gallaher Rd Kingston, TN 37763 Detector Model: 43-98

Contllct Name: Tony Riggs Serial Number: 1.17963

Customer Purcllase Order Work Order Evaluation Method:.
Number: N/A Number: 2007·04641 Source

DETECTOR EFFICIENCY/RESPONSE/PRECISION INFORtY1ATION

Source Nuclide: Tc" Serial Number: 129669 Acth'ity: 61,066dpm I Certification Date: 06/01/95

PllTlllucter As FOlJnd As Left Precision Test CPM (Source #1)

Coont 1 1,796 1,796 Count 1(90') 1,703

Count 2 1,763 1,763 Count 2(180') 1,883

Count 3 1,748 1,748 Count 3(270') 1,846

Average 1,770.7 1,770.7 Average 1,810.7

Ba.:kground «(:pm) . 11I2.4 102.4 Tolerance All counts within :1;10% of Aver.lge.
Net Counts 1,6683 1,668.3 Pass/Fail PASS

r:;fficiency ~...I% 2.4%

Low Sanlple Activity: High Sample Activity: IDead Time (DT): Calibration Constant (cq:
SOllree#: N/A Source#: NJA 20.oE"' 1.0

SCALER INFO.RMATION DETECTOR INFORl\'lATJON

Model I Serilll Num/le.. .Due Date Background (epm}
Operating

Threshold
Voltlll!c

2350-1 I 120633 8f2812008 102.4 ISOO 10Q=4mV

Detector SetuJl Report YES .j NO Barcode Report YES J NO Voltage Plateau YES.j NO

COMMENTS

""Calibrated with 50ft. Cable"'''' Efficienciesdctcmuncd with 2" Geomlltry at 100+cc/miu gas flow

to mlnut," bac!(l!rollnd Dead Time set to manufacturer's suggested stlttinll

STATEMENT OF CERTIFlCATJON

We CertifY Ihat Ule dct<.'Clor listed above was evalumed for proper operation prior (0 shipment and that it met all the l\'[anufacturen; published op=ting
specific3tion5. We furtherecrtify Ihat our Calibration Measuro:ments an: tr:leC<lble to til.: NlItionll! Institute ofSlandards and Technok'gy. (We nrc not n..·~p(msible for
damage incurred during s11ioll\Cl11 or use of lhis detector).
Detector

IReviewed By: Qj0tL;(~~r::;d--- S;~W"7Calibrated By: fi'.' ~ ~ Date:

Calibration Date: 'ijq7?~ad! ./ t i
Cllllbration Due: ,;;p?PdG 6'

l



APPENDIXC

FIELD SURVEY DATA SHEETS

220l-0021-o<109 Fnl SSRBldg 233 Drain Lines and Wan Vents.doc Final Scoping Swvey Report for
Building 233 Drain Lines and Wall Vents

Naval. Station Treasure Island
Treasure Island, California

DCN: ECSD-2201·0021~0009
CTONo.0021
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2201-0021-0009 Fnl SSR Bldg 233 Drain Lines and Wan Vents.doc Final Scoping Survey Report for .
Building 233 DTain· Lines and Wan Vents

Naval Station Treasure Island
Treasure Island, California

DCN: ECSD-2201-Q021-OOO9
CTONo.OO21



RADIATION/CONTAMINATION SURVEY FORM Page_1_of_3_

Reviewed B

Surve or: S.RolfelT.Slandfuss

2.99

1148.55

517.34

95526

126182

182585

43-68

2929

2350-1

09:00

Time:

Building 233

Date:

Survey Number: RSRS-Bldg-233-pipes-092407

9/24/2007

Location:

FIRST flOOR

IlIlIXl @
81111$ @ 0 GD0 1<t411l

RIll:ll Mil let fIJIliJl
iMli .,J

IlIiHt

@ ® /llill.
fill~

26 C0

i rw
"

34 ®
~:J

fIJI 112 IUIllO Rii ,:.s ~lil~ JlIllC4 @ ftWl:xl

IlIlli8 32 GD GVGD

# Shape denotes swipe location or fixed all3 readings

11 denotes G/A radialion readings

# I # denotes contact /1 meter radiation readings.

Comments:

o IUrinal Drain Trap

O SinkDrain1--- -------16. Floor Draino Shower Drain

* denotes highest radiation reading on contact

Unless Otherwise Noted

Wipes were taken in all of the drains and pipes and 2 min. alpha/beta statics were performed.

Gamma ststics were laken directly on drains and pipes.

Smears were laken on inside of pipes and drains.

See Photo Pa e for 1-9 on second floor and Sewer lines.

All readings in IJRJhr unless otherwise noted



.....,
......

SECOND FLOOR

.....

Legend:

''''''.

o Urinal Trap
o Sink Drain
!::. Floor Drain



RADIATION/CONTAMINATION SURVEY SUPPLEMENT Page_3_of_3_

SURVEY NUMBER: RSRS-Bldg-233-pipes-092407

SURVEYOR: S.RolfelT.Standfuss LOCATION: Building 233

-32.16

-19.25

-20.48

-18.02

-18.63

-5.72

-28.47

-18.02

-17.40

-11.25

-14.94

-7.56

-17.40

-29.70

-24.17

-24.78

-24.78

-12.48

-12.48

-13.71

-9.41

4.74

-15.56

-10.02

-25.40

-29.09

-45.08

-11.25

-13.71

-18.63

-23.55

-22.32

-25.40

-21.71

-16.79

-0.75

-0.75

-0.25

-0.75

-0.75

-0.25

-0.25

0.25

0.75

-0.75

-0.75

-0.75

0.25

0.25

-0.25

0.25

-0.75

-0.75

-0.75

-0.25

-0.75

-0.75

-0.75

-0.75

-0.25

-0.75

-0.75

-0.25

-0.75

-0.75

-0.75

-0.75

-0.25

-0.75

-0.25

-87.29

-64.32

-87.29

-289.44

-211.33

-220.52

0.00

-188.36

-55.13

-257.28

-36.75

-59.72

-27.57

-78.10

-110.26

-271.06

-4.59

-234.31 .

-390.51

18.38

-468.61

-119.45

-252.68

-248.09

-206.74

-229.71

-128.64

-160.80

-294.03

-229.71

-202.15

-156.20

-165.39

-211.33

'-101.07

';'-BetafGaiUma<: ,: ::;;::Alpha
/:t1prii,.io&cn\~;; ':; ap:n}1~O~m;

0.00

5.38

-5.38

0.00

-5.38

-5.38

-10.76

-10.76

-10.76

0.00

-5.38

0.00

0.00

-5.38

10.76

0.00

0.00

0.00

-10.76

0.00

-5.38

0.00

-10.76

0.00

-10.76

-10.76

-10.76

-10.76

-10.76

-10.76

-10.76

-10.76

-10.76

-10.76

-10.76

5497

3862
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SURVEY NUMBER: RSRS-Bldg-233-pipes-092407

Page_3_of_3_

SURVEYOR: S.Rolfe/T.Standfuss LOCATION: Building 233

Reviewer

5541 -10.76

5635 -10.76

6680 0.00

5332 -5.38

Date: 9/30/2007

-64.32

-335.38

-179.17

-280.25

RSO/RTM

1.25

-0.75

0.25

-0.75

-13.10

-25.40

-15.56

-6.95

Date:· 9/30/2007

Time:



RADIATION/CONTAMINATION SURVEY FORM Page_1_of _2_

Location: Building 233

Survey T e: Building Release

Isoto es of Concern:226Ra

B Henderson

Time:

09:00

Surveyor: S.RolfelT.Standfuss

Reviewed By:

Date:

Surve Number: RSRS-Bldg-233-0utside Concrete

9/27/2007

Description of survey: Elevated Outside Concrete

ISidewalk on Avenue M
20 ft .

30 ft:

,_._._.-._._._._.

+-,_. _._. _._. _. _. -' _. -"_. _. ~
Road

16 ft

---~-----,

0'
IBLDG 233

....... 1Fence 1......_..... _.. ... .__

®t

!

: !Entrance I G)

t ~ 0CDCV
16ft :

' 0 ~ __ J

Comments: # Shape denotes swipe location or fixed gamma readings

Only Gamma Scans and Statics were performed.

Elevated readings were found in all of the lined out areas including area outside fence. Gamm
scans were 9-12 Kcpm.

11 denotes G/A radiation readings

# / # denotes contact /1 meter radiation readings.

denotes highest radialion reading on contact

Unless Otherwise Noted

All readings in J,JRlhr unless otherwise noted



RADIATION/CONTAMINATION SURVEY SUPPLEMENT

SURVEY NUMBER: RSRS-Bldg-233-0utside Concrete-092707

Page_2_of_2_

SURVEYOR: S.RolfelT.Standfuss LOCATION: Building 233

1

2

3

4

5

6

7

8

9

10

11

12

13

Reviewer

Time:
1710

RSO/RTM Date:
September 28, 2007

Time:
1740

,,-- "'\.
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1.0 LABORATORY DATA QUALITY CONTROL EVALUATION

This Quality Control (QC) appendix was prepared ~o evaluate the implementation' of the
sampling and analytical procedures detailed in the Sampling and Analysis Plan (SAP) in
Appendix A of the Radiological Work Plan Building 343, 344 and Building 233 Drain Lines,
Naval Station Treasure Island, San Francisco, California (Tetra Tech EC, Inc. [TtEC], 2007).
The sampling scope of work included radiological sampling to determine if radiological
contamination ispresent in Building 233 at Naval Station Treasure Island.

Samples were analyzed by Eberline Services for radiological analysis. Eberline Services is a
state of California-certified and Navy-evaluated. laboratory. Subsequently, a third~party

validation company, Laboratory Data Consultants, performed da~a validation on all sample
analyses except for waste characterization sample results. The validation was conducted in
,accordance with Environmental Work Instruction (EWI) #1, 3EN2.1, .Chemical Data Validation

(Southwest Division Naval Facilities Engineeririg Command [SWDIV], 2001), the SAP (TtEC,
2007), and the Quality Systems Manual for Environmental Laboratories (Department of Defense
[000], 2006), and the criteria specified in the SAP (TtEC, 2007). Ten percent of the samples
were validated in accordance with an U.S. Environmental Protection Agency (EPA) Level IV
equivalent protocol. The remainder of the samples was validated with, an EPA Level 111
equivalent protocol.

The summary of analytical results from the sampling activities is presented in Table 0.1-1. The
chain-of-custody records, laboratory analytical results, and data validation rep?rts are included in
Attachment A.

The following sections describe the fulfillment of the field QC sampling objectives and
analytical QC objectives for this project.

1.1 FIELD QUALITY.CONTROL SAMPLING OBJECTIVES

Field QC samples were not required per the SAP (TtEC, 2007) except for a laboratory duplicate

sample as indicated in the following sections.

1.1.1 Laboratory Duplicate

Laboratory duplicates samples are performed by preparing an additional aliquot of the same
sample for analysis. This duplicate sample is carried through the complete sample preparation
process along with the other samples in the batch. The relative percent difference (RPD) values
from the original and duplicate results are calculated to evaluate the analytical precision of the
method. One laboratory duplicate sample is routinely analyzed for every 20 samples. The RPDs
for the laboratory duplicates for this project were within the specified QC limits «30%) as
described in the SAP (TtEC, 2007).

. 2201-0021-0009 Fnl SSR Bldg 233 Drainlines_Appendix D.doc 0.1-1 Final Laboratory Data Quality Control Evaluation
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1.1.2 Source Blank

A source bbmk consists of analyte-free, reagent-grade water provided by the laboratory to be .'
used' for the collection of equipment blank samples. Source blank samples were not collected
since equipment blank samples were not collected for this project

1.1.3 Equipment Biank

The equipment blank sample evaluates the effectiveness of the decontamination procedure and is
required to be collected at a frequency of one per day if nondisposalable sampling equipment is
used. Equipment blank samples are analyte-free water collected from the final rinse during the
decontamination process and analyzed for the same analytes as the original samples. (Equipment
blank samples are not required for waste characterization samples.)

Field samples were collected using disposable sampling equipment Jor this project. Therefore,
decontamination of sample equipment was not required, and equipment blank samples were not
collected.

1.1.4 Trip Blanks

Trip blanks are prepared by the laboratory, carried into the field, and stored with groundwater
samples for volatile organic compound (VOC) analysis. Trip blanks are used to determine if
samples have been cross-contaminated with VOCs during sample collection and transportation to
the laboratory. Trip blanks were not required for this project since VOC samples were not
collected.

1.2 ANALYTICAL DATA QUALITY OBJECTIVES

The following sections describe the fulfillment of the analytical data quality objectives in terms
of precision, accuracy, representativeness, completeness, and comparability parameters, as
described in the SAP (TtEC, 2007).

1.2.1 Precision and Accuracy

In accordance with the analytical methods, the Quality Systems Manual for Environmental
Laboratories (DoD, 2006), and the SAP (TtEC, 2007) specifications, the following parameters
were assessed as applicable by the third-party validation company as applicable to analyses:

• Technical holding times

• Instrument perform.ance checks

• Initial and continuing calibration verifications

• Method blanks

• Laboratory control samples

2201-0021-0009 Fnl SSR Bldg 233 Drainlines_Appendix D.doc D.1-2 Final Laboratory Data Quality Control Evaluation
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• Target compound identification

• Compound quantitation

• System perfonnance

1.2.1.1 Technical Holding Times

Sample analysis holding times are not defined for radiological analyses; however, 6 months is
used as an industry standard for holding time for radiological analysis, calculated from the time

of sample collection to analysis. All sample analyses for this project were within the 6 month
timeframe.

1.2.1.2 Instrument Performance Checks

Instrument perfonnance checks were completed, and all QC requirements (±3 standard deviation
of the average) were met.

1.2.1.3 Initial and Continuing Calibration Verifications

Percent relative standard deviations·· are calculated for the initial and continuing calibration
verification check standards, and all values were within QC requirements (±3 standard deviation
of the average).

1.2.1.4 Method Blanks
\

I
/ Sample concentrations were compared to concentrations detected in the method blanks. For

sample concentrations either not detected or less than 5 times blank contaminant concentrations,
associated results were flagged "U" (not detected). For sample concentrations detected but

greater than 5 times blank contaminant concentrations, sample results were not affected. All
method blank results were not detected except for· the blank associated with sample ID 21-001
MH for Pb-21O. Therefore, the qualifier for Pb-210 was revised froni 1.84 B to 1.84 U for not
detected.

1.2.1.5 Laboratory Control Samples

Laboratory control samples were within QC limits of 75-125 percent as defined in the SAP
(TtEC, 2007).

1.2.1.6 Target Compound Identification

All target analytes were correctly identified.

1.2.1.7 Compound Quantitation

Compound quantitations are not applicable to radiological analysis.
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1.2.1.8 System Performance

System performance met all QC requirements, and no discrepancies were reported.

1.2.2 Representativeness

Representative data were obtained through selection of sampling locations and analytical
parameters to meet the data quality objectives of this project. Proper collection and handling of
samples, and the use of established field and laboratory procedures as described in the SAP
(TtEC, 2007) were followed:

1.2.3 Completeness

The percent completeness is defined as the percentage of measurements that are judged to be
valid. The completeness goal is to generate a sufficient amount of valid data to meet project
objectives. Completeness is calculated and reported for each method, matrix, and analyte
combination. The number of valid results divided by the number of possible individual analyte
results, expressed as a percentage, determines the completeness of the data set. For completeness
requirements, valid results are all results not qualified with an 'OR" flag for rejected. The
requirement for completeness is 95 percent for soil and water samples. The percent completeness
for soil and water samples is 100 percent for this project, thereby meeting the completeness goals
for this project.

1.2.4 Comparability

Comparability is a qualitative parameter expressing the confidence with which one data set can
be compared with another. Sample data should be comparable with other measurements for
similar samples and sample conditions. The objective for the QC program is to produce data with
the greatest possible degree of comparability. The number of matrices that are sampled and the
range of field conditions encountered are considered in determining comparability.
Comparability is achieved by using standard methods for sampling and analysis, reporting data
in standard units, normalizing results to standard conditions, and using standard and
comprehensive reporting formats.

For this project, sample collection, handling, and analysis were performed in accordance with the
SAP (TtEC, 2007), and thereby no deviations from field or analytical procedures are noted.

1.3 OVERALL ASSESSl\1ENT OF DATA

The data collected during field activities is valid and usable and has been qualified for analytical
parameters that did not meet criteria as described in Section 1.2. All samples were collected in
accordance to the criteria listed in the SAP (TtEC, 2007).

, '\

/
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For this report, the qualified data was from· method blank contamination where the result was
above the minimum detectable activity for gamma spectroscopy analysis. The result for Lead
210 was qualified as "U" for not detected.

All results were qualified based on the SAP (TtEC, 2007) and the Quality Systems Manual
(000, 2006). The analytes were found to be of appropriate quality to support the data evaluation
detailed in this report.
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TABLE D.l-l

SUMMARY OF ANALYTICAL RESULTS

Page 1 of 1

Sample Number: 21-001-MH 021-124-ST-001 021-233-SL-002S . 021-233-SL-OOIN 021-121-SL-005 021-121-SL-006
Sample Date: 9/1812007 912412007 9/2512007 9/2512007 9/26/2007 9/2612007

Analyte Units Method
Actinium-228 IpCi/g EPA 901.1 0.305 U 0.884 U 0.523 U 0.211 U 0.682 U 0.799 U
Americium-241 IpCi/g EPA 901.1 0.062 U 0.753 U 0.101 U 0.057 U 0.232 U 0.667 U
Bismuth-212 pCi/g EPA 901.1 0.828 U 2.40 U 1.48 U 0.548 U 2.23 U 2.51 U
Bismuth-214 pCi/g EPA 901.1 0.844 0.520 3.15 2.03 0.361 U 0.382 U
Cobalt-60 pCi/g EPA 901.1 0.056 U 0.457 U 0.121 U 0.054 U 0.166 U 0.197 U
Cesium-137 pCi/g EPA 901.1 0.120 0.202 U 0.118 U 0.041 U 0.164 U 0.187 U
Europium-152 pCi/g EPA 901.1 0.483 U 1.43 U 0.931 U 0.313 U 1.05 U 1.39 U
Europium-154 IPCi/g EPA 901.1 0.186 U 0:499 U 0.350 U 0.138 U 0.442 U 0.476 U
Potassium-40 IpCi/g EPA 901.1 7.46 4.82 U 2.75 U 0.845 U 1.84 2.95
Protactinium-234m pCi/g EPA 901.1 9.40 U 28.9 U 20 U 7.16 U 111 U 28.9 U
Lead-210 pCi/g EPA 901.1 1.84 U 18 U .3.48 . 1.96 3.39 15.5 U
Lead-212 pCi/g EPA 901.1 0.392 0.322 U 0.182 U 0.089 U 0.320 U 0.273 U
Lead-214 pCi/g EPA 901.1 0.863 0.703 3.62 2.38 0.506 U 0.362 U
Radium-226 pCi/g EPA 901.1 0.820 0.505 3.06 1.97 0.351 U 0.371 U
Thorium-230 pCi/g EPA 901.1 4.96 U 30.8 U 6.34 U 3.9 U 16.1 U 27.7 U
Thorium-232 .pCi/g EPA 901.1 0.322 1.46 U 0.523 U 0.241 0.682 U 0.799 U
Thorium-234 pCi/g EPA 901.1 0.035 U 0.117 U 0.041 U 0.024 U 0.236. U 0.114 U
Thallium-208 IPCilg EPA 901.1 0.089 0.208 U 0.127 U 0.048 U 0.209 U 0.183 U
Uranium-235 pCi/g EPA 901.1 0.236 U 0.734 U 0.403 U 0.188 U 1.09 U 0.730 U

Abbreviations and Acronyms:

EPA- U.S. Environmental Protection Agency
pCi/g - picocurie per gram
U - not detected
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ATTACHMENT A

CHAIN-OF-CUSTODY RECORDS, LABORATORY ANALYTICAL
RESULTS,ANDDATA VALIDATION REPORTS
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EBERLINE SERVICES/RICHMOND
Sh~PLE DELIVERY GROUP 8808

8808-00~

DATA SHEET
2~-OOl-HH

GOO 8808 Client Tetra Tech EC I Inc.
Conta.ct Melissa C. ~1annion Contract 1017112

Lab sample id R709115-01 Client sample id 21-001-MH
Dept sample id 8808-001 Locationjf-1atrix Treasure Island SOIL

Received 09/19(07 Collected/Weight 09(18/07 15:10 222 q
%" moisture 18.0 CustodylProj. No. eTa 21.

Lab i d =E=B=E~R=L,---__
Protocol TTFW-CT21
Version Ver 1.0

Form DVD-DS
Version ~3~.~O~6 __

Report date 11/19/07

QUALI-
FIERS TEST

RESULT 20 ERR MDA
ANALYTE CAS NO pCifg (TOTAL) pCi/g

Potassium-40 13966-00-2 7.46 1.5 0.591
Cobalt-60 10198-40-0 U 0.056
Cesium-137 10045-97-3 0.120 0.054 0.058
Europium-152 14683-23-9 U 0.483
Europium-154 15585-~0-1 U 0.186
'Thallium-208 1-1913-50-9 0.089 0.065 0.073
Lead-210 14255-04-0 1. 84 0.62 0.701
Bismuth-212 14913-49-6 U 0.828
Lead-212 15092-94-1 0.392 0.091 0.078
Bismuth-214 14733-03-0 0.844 0.18 0.114

Lead-214 15067-28-4 0.863 0.18 0.137
Radium-226 13982-63-3 0.820 0.18 0.111
Actinium-228 14331-83-0 U 0.305
Thorium-230 14269-63-7 U 4.96
Thorium-232 7440-29-1 0.322 0.25 0.272
Protactinium-234m 378783-76-7 U 9.40
Thorium-234 15065-10-8 U 0.035
Uranium-235 15117-96-1 U 0.236
Americium-241 14596-10-2 U 0.062

Treaure Island

Gamma Spec. Method - EPA 90l.1., 21:-Day Count

DATA SHEETS
Page 1

SUMMARY DATA SECTION
page 10

RDL
pCifg
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LABORATORY DATA CONSULTANTS, INC.
7750 EI Camino Real. Suite 2l Carlsbad, CA 92009 Phone: 760i634·0437 Fax: 760i634-0439

.~[JJlI]
,: 10 " ill It ~ It it .... \. .. ~ "

'LOe:
Tetra Tech EC, Inc.
1940 E. Deere Avenue, Suite 200
Santa Ana, CA 92705
ATIN: Ms. Sabina Sudoko

November 20, 2007

SUBJECT: Treasure Island, CTO 021, Data Validation

Dear Ms. Sudoko,

Enclosed is the final validation report for the fraction listed below. This SDG was
received on November 15, 2007. Attachment 1 is a summary of the samples that
were reviewed for each analysis.

LDC Project # 17826:

SDG#

R709115-8808

Fraction

Gamr:na Spectroscopy

The data validation was performed under EPA level 111 guidelines. The analyses
were validated using the following documents, as applicable to each method:

• USEPA, Contract Laboratory Program National Functional Guidelines
for Inorganic Data Review, October 2004

• EPA SW 846, Third Edition, Test Methods for Evaluating Solid
Waste, update 1, July 1992; update IIA, August 1993; update II,
September 1994; update liB, January 1995; update III, December
1996; update lilA, April 1998

Please feel free to contact us if you have any questions.

Sincerely,

man
Erlinda T. Rauto
Operations Manager/Senior Chemist

V:\LOGIN\FWITreasure\1782BCOV.wpd



LDC Report# 17826A35

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:

Collection Date:

LDC Report Date:

Matrix:

Parameters:

Validation Level:

Laboratory:

Treasure Island, eTa 021

September 18, 2007

November 19, 2007

Soil

Gamma Spectroscopy

EPA Level III

Eberline Services

Sample Delivery Group (SOG): R709115-8808

Sample Identification

21..Q01-MH
21-001-MHDUP

V:\l.OGIN\FW\TREASURE\17826A35.FW3 1



Introduction

This data review covers 2 soil samples listed on the cover sheet. The analyses were
per EPA Method 901.1 for Gamma Spectroscopy.

The review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Inorganic Data Review (October 2004) as there are
no current guidelines for the method stated above.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified a P (protocol) or A (adVisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section VIII.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

U Indicates the isotope was analyzed for but not detected at or above the stated
limit.

J Indicates an estimated value.

R Quality control indicates the data is not usable.

N Presumptive evidence of presence of the constituent.

UJ Indicates the isotope was analyzed for but not detected. The sample detection
limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

V:\LOGIN\FW\TREASURE\17826A35.FW3 2



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

All criteria for the initial calibration were met.

Detector efficiency was determined for each radionuclide of interest.

b. Continuing Calibration

Calibration verification and background determination was performed at the required
frequencies.

III. Blanks

Method blanks were reviewed for each matrix as applicable. Blank results contained less
than the minimum detectable activity (MDA) with the following exceptions:

Sampling
Method Blank 10 Date Isotope Concentration Associated Samples

PBS 9/18/07 Pb-21 0 196 pCiig All samples in SDG
R7091 f 5-8808

Sample concentrations were compared to concentrations detected in the method blanks.
The sample concentrations were either not detected or were significantly greater (> 10X
for common contaminants, >5X for other contaminants) than the concentrations found
in the associated method blanks with the following exceptions:

Reported Modified Final
Sample lsotop" Concentration Concentration

I21-001-MH IPb-210 I 1.84 pCi!g I 1.84U pCiig I
IV. Accuracy and Precision Data

a. Matrix Spike/(Matrix Spike) Duplicates

A matrix spike (MS) analysis was not required by the method.

V:\LOGIN',FW,TREASURE\17826A35.FW3 3
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Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative
percent differences (RPD) were within QC limits.

b. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

V. Minimum Detectable Activity

All minimum detectable activities met required detection limits.

VI. Sample Result Verification

Raw data were not reviewed for this SDG.

VII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been summarized.

VIII. Field Duplicates

No field duplicates were identified in this SDG.

IX. Field Blanks

No field blanks were identified in this SDG.

V:\LOGIN\F'IV\TREASURE\,17826A35.F\"I3 4



Treasure Island, eTa 021
Gamma Spectroscopy - Data Qualification Summary - SOG R709115-8808

No Sample Data Qualified in this SDG

Treasure Island, eTa 021
Gamma Spectroscopy • Laboratory Blank Data Qualification Summary • SOG
R709115-8808

Modified Final
SOG Sample Isotope COhc.mttatioh A or P

IR709t15-6eOe /21-001-MH IPb-210 I 1.84U pCi/g I A I

V:\LOGIN\PMTREASUREI17826A35.FW3 5



LDC #: 17826A35
SDG #: R709115-8808
Laboratory : Eberline Services

VALIDATION COMPLETENESS WORKSHEET
LevellJl

Date: ll-IGJ- 07

Page:--Lof-.L
Reviewer: M(r'

2nd Reviewer:

METHOD: Gamma Spectroscopy (EPA Method 901.1)

The samples listed below were reviewed for each of the following validation areas, Validation findings are noted in attached
validation findings worksheets.

0 Validatjon Area I I Comments I
I. Technical holding times A Sampling dates: 9-18-07

Ila. Initial calibration A
lib, Calibration verification A
III. Blanks Sw

IVa, Matrix Spikel(Matrix Spike) Duplicates A puP

IVb. Laboralory control samples A L.C 5

V. Minimum decteclable activity (MDA) A
VI. Sample result verification N

VII. Overall assessment of data A
VIII. Field duplicates N
IV "';ol,.{ hbn"~ N

Note: A =Acceptable
N =Not provided/applicable
SW = See worksheet

NO =No compounds detected
R = Rinsate
FB =Field blank

o =Duplicate
TB = Trip blank
EB =Equipment blank

Validated Samples: • r
SO,

1 21-001-MH 11 21 31

2 21-001-MHDUP 12 22 32

3 ?p,,<; 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:__...::d-:..--1.-:d.a.::--:..,c.Y_-,,5:.l=e.=-tl-·---=W:...:-0\.;..,;5~--LV.-:.:t~1i:...:J.;.,;;,,0=::L...!+:...:e-:::.!d..<.l- _

GAMMAwpd



LDC #: 178~~ A3i;i'
SOG #: 8- to,? lIt;" -. Bt3Cl8

VALIDATION FINDINGS WORKSHEET
Blanks

Page,_l_otL
Reviewer:_M ~_

2nd Reviewer: II\.

t l\- Associated Samples:
al

Units:.... Blank ID Blank Sample Identification
Action

1~5
level

I

rio., alo {''I<o • 980. (.811

T
. .' ~al.1 .

E
OD: Radiochemistry (Method: . )

Were blank analyses performed as required? If no, please see qualifications below.
Were any activities detected in the blanks greater than the minimum detectable activity (MOA)? If yes, please see qualifications below.

fC',It

Associated Samples'Units'

... Blanle 10 Blank Sample Identification
Action
Level

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:
If there is activity in the blank abova the MDA, sample results within lOx the blank activity will be qualified as not detected ·U·.

lllANlCS.35,DOC



Eberline Services :- Richmond • 'O~-Q Cbainof Cust:ody

vllrtH2-1 ..?i-OC\ 4';1,c./-oi [0' 'S"'l1l,,'J)b- ;z.~~ /lti>P--1.'vI- i><: _ I' "$Oil... ~ti.bi.-6 (

.; Oz..(- 2.H,·"~-OCl.$ Cj -1-~~.-41 N; "l-l/(b..fJi;. z-:!>~ I .irt.r~.1>r.:.. ~ i'. '$'1>1'- /"Jj/i.i!.il.. t-::. .•~

J !)2k2;H-·~L.-·WL" C{ ~z..;';/;" It; 3{) 1&w",2.r:;; m...T";~'><"-. 6:>1f-11.J~/"L/5 I

v Dt-(·\1.-t-~·~~J t.i-J.6-r:x10£: 'i;;lfI,~j..7/;L KlJb'/~X /v ~11..J'7:J{7,8'1-\$ I

v '}U .. t~w'61....O<),,".t." -' 6?~ :t.t -5' 8'-{)6 ~;, '/20oH. /f( X /V ~:';II.-'ID r;JML1$ I

--- Q~'\ ~'

/

ll... fi-r'l C jL.7 ~,,~:> .
J)r;"WrJ .""'ff\ "Mih --I I'J" p:"u .:

A ,..; '/ 4fJU.t....:l'?5 jl!.71..} ~;'."

,Iu... /IN/) H'Jt.. rOIt....

If t-f.., :'54."'t,P~

(J~flL- lIT. Q c:..

1) RElU:/QUISHEO BY / DATE: 2) RECEIVED"~BYI~ DATE:" 3) RELINQUISHED BY I DATE: 4) ~VE.D BY I DATE: TOTAL NO. OF CONTAINERS: 'j
\ ~ ~t=ff/~ 1---------

COM~}/)~~.""..~_:~ / c,6w;;M ~-tAA-e--? r-M_E_T_HO_.D_O_F_Sf_iI_PM_E_NT_: _

./ q /2 7 /D"7 COMI'~NY: 7/2 7/:;T CO~\PANY: COMPANY: SPECIAL SlllP~lENT-HANDLING I

11-------....-:.+--:·:-.1-!----Il-j1...----..:..---:---+-----------l----------1 STORAGE REQUIREMENTS. OR
5) RE.LINQUISHED BY'/ D.ATE: 6) RECEIVED BY I DATE: 7) RELINQUISHED BY I DATE: 8) RECEIVED BY I DATE: POSSIBL.E HAZARDS

COMPANY:
COMPANY: COMPANY: COMPANY:

~-'=='"'=====:;====- ~==-....."'=======l===========.,.b,====r=======__=._""-=,__"".,_.""""""......'======..._d!.

2030 wright Avenue

Form SCP·l-5 04-26..()()

P.O. Box 4040 Richmond, CA 94804-0040 (510) 235-2633 FAx NO. (510) 235-0438

"quality environmental services"

_ .....~_.-.............._... .....,~,~.....,..........._~~...._ ........,..~._.T_,....,.-.-......•.._....·..._· ~·_······"··



Eberlifle Services - Richmond

Cor'1PAtw:

8) RECEIVED BY / DATE:

OBSEIWl\llONS I (ot~~\E!ns,

VOl\_1~1ES. SPEGAL
OR ADOITIONAL TEST

METHOD OF SHIPMENr:

SPECIAL SIIIPMEHT-flI\NDI.ING I

STORAGE flEQlJIREf..'ENTS. OR
POSSIBl.E HAZARDS

o~o•.... ..

7) RELIHQIJIS\\EP BY J DATE:

COt·1PANY:

6) RECEIVEO BY / DATE:

1) RELINQUISHED OY / DATE:

CO~IPANY:

(O~1PANY: COt-1PAN\': cm·1PAtly:

2030 wright Avenue (',0, Box 4040 Richmond. CA 94B04-0040 (510) 235-2633 FAX No. (510) 2350438

--_._-_._------------_.--~----------_._----------_.._---,----
Fnrll\ :>C'!'·1·5 <J.!·26·(lO "£lilalily em'irOllllletlW! serFices "

, "~- ........

'\~~~~:or:":":'~.'~~,~~-.- ""~.""'''''''t'I.,.....-....,.,..------ .
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EBERLINE SERVICES/RICHMOND
S&~LE DELIVERY GROUP 8811

8811-001
DATA SHEET

021-124-ST-OOl

SDG 8811 Client Tetra Tech Ee, Inc.
Contact Melissa ~

~lannicn Contract 1017112'- .

Lab sample id R709160-01 Client sample id 021-124-8T-001
Dept sample id 8811-001 Location/Matrix Treasure Island SOIL

Received 09/27/07 Collected/weight 09!24io7 10:15 48 9
% moisture 3.4 Custody/Proj. No. CTO 21

. RESULT. 20: ERR MDA RDL QUALI-
ANALYTE CAS NO pci/g (TOTAL) pCi/g pCi/g FIERS TEST

I

Potassium-40 13966-00-2 U 4.82 U GAM
Cobalt-GO 10l98-40-0 U 0.457 0.036 U GAM
Cesium-137 10045-97-3 U 0.202 0.113 U GAM
Europium-152 l4683-23-9 U 1.43 0.130 U GAM
Europium-154 15585-10-1 U 0.499 0.230 U GJI..!'1
Thallium-20B 14913-50-9 U 0.208 U GAM
Lead-210 l4255-04-0 U 18.0 U GA:"1
Bismuth-2l2 14913-49-6 U 2.40 U GAH
Lead-212 15092-94-l U 0.322 U GAM
Bismuth-214 14733-03-0 0.520 0.50 0.442 GAM
Lead-214 15067-28-4 0.703 0.45 0.455 GAM
Radium-226 13982-63-3 0.505 0.49 0.429 1. 00 GAt-i
Actinium-228 14331-83-0 U 0.884 U GJ'.jI1
Thorium-230 14269-63-7 U 30.8 U GAH
Thorium-232 7440-29-1 U 1..46 1..69 U GAM
Protactinium-234m 378783-76-7 U 28.9 U GAM
Thorium-234 15065-10-8 U 0.1.17 U GAM
Uranium-235 15117-96-1 U 0.734 0.195 U GAM
Americium-241 14596-10-2 U 0.753 U GAM

Treaure Island

Gamma Spec. Method - EPA 901.1, 21-Day Count

DATA SHEETS
Page 1.

SUMMARY DATA SECTION
Page 11

Lab id EBERL
Protocol TT?w-CT21
Version Ver 1.0

Form DVD-DS
Version =.3.:..-,::0.;::.6 _

Report date 11/19/07
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EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP 8811

8811-002
DATA SHEET

021-233-SL-002S

SOG 881.1 Client Tetra Tech Ee, Inc,
Contact Melissa c. Mar~'1ion Contract 1017112

Lab sample id R709160-02 Client sample id 021-233-SL-002S
Dept sample id 8811-002 Location/~latrixTreasure Island SOIL

Received 09/27/07 Collected/Weight 09/25/07 14:22 116 a
% moisture 2.9 Custody/Proj. No. eTO 21

-
RESULT 20 ERR MDA RDL QUALI-

ANALYTE CAS NO pCi/g (TOTAL) pCi/g pCi/g FIERS TEST

Potassium-40 13966-00-2 U 2.75 U GA."!
Cobalt-60 10198-40-0 U 0.121 0.036 U G)\..JIII
Cesium-137 10045-97-3 U 0.118 0.113 U GA."!
Europium-152 14683-23-9 U 0.931 0.1.30 U GAM
Europium-154 15585-10-1 U 0.350 0.230 U GAM
Thallium-20B 1491.3-50-9 U 0.127 U GAM
Lead-2IO 14255-04-0 3.48 1.1 1. 29 GAH
Bismuth-212 14913-49-6 U 1. 48 0 GJ1.1.f
Lead-21.2 15092-94-1 U 0.182 U GAM
Bismuth-214 14733-03-0 3.15 0.55 0.220 GAM
Lead-214 15067-28-4 3.62 0.63 0.268 GAH
Radium-226 13982-63-3 3.06 0.54 0.214 1.00 GAM
Actinium-228 14331-83-0 U 0.523 U GAM
Thorium-230 14269-63-7 U 6.34 U GAH
Thorium-232 7440-29-1 U 0.523 1. 69 U GAM
Protactinium-234m 378783-76-7 U 20.0 U GAM

Thorium-234 ~5065-10-8 U 0.041 U GAM
Uranium-235 15117-96-1 U 0.403 0.195 U GAt.f

Americium-241 14596-10-2 U 0.101 U GAM

Treaure Island

I
j
i
I
t

I
I
I
f
f

EBERLLab id
Protocol
Version

Form
Version

Report elat.e

TTFN-C'r21
Ver 1.0

~~~;DS~I
11/19/07

'----------

Gamma Spec. Method - EPA 901.1, 21-Day CO~Lt

DATA SHEETS

Page 2
SUMMARY DATA SECTJ:ON

Page 12



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP 8811

88ll-003
DATA SHEET

021-233-SL-00IN

BOG 8811 Client Tetra Tech EC , Inc.
Contact r1elissa c. Mannion Contract 1017112

Lab sample id R709160-03 Client sample id 021-233-SL-OOIN
Dept sample id 8BII-003 Location/Matrix Treasure Island SOIL

Received 09/27/07 Collected/Weight 09/25/07 14:30 165 q
% moisture 0.8 Custocly/Proj. No. eTO 21

RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (TOTAL) pCi/g pCilg FIERS TEST

Potassium-40 13966-00-2 U 0.845 U GAM
Cobalt-60 10198-40-0 U 0.054 0.036 U GAM
Cesium-13? 10045-97-3 U 0.041 0.113 U GAM
Europium-152 14683-23-9 U 0.313 0.130 u· GAM
Europium-154 15585-l0-1 U 0.138 0.230 U GAN
Thallium-20B 14913-50-9 U 0.048 U GAM
Lead-210 14255-04-0 1.96 0.70 0.837 GAM
Bismuth-212 14913-49-6 U 0.548 U GAM
Lead-212 15092-94-1 U 0.OB9 U GAM
Bismuth-214 1.4733-03-0 2.03 0.34 0.092 GAM
Lead-214 15067-28-4 2.38 0.38 0.106 GAM
Radium-226 13982-63-3 1. 97 0.32 0.090 l.00 GAM
Actinium-228 14331-83-0 U 0.211 U GAM
Thorium-230 14269-63-7 U 3.90 U GAM
Thorium-232 7440-29-1 0.241 0.l.7 0.169 l.69 GAM
Protactinium-234m 378783-76-7 U 7.16 U GNvl
Thorium-234 15065-10-8 U 0.024 U GAM
Uranium-235 15117-96-1 U O.lSS 0.1.95 U GAl'.IJ
Atnericium-241 14596-10-2 U 0.057 U GAlil

Treaure Island

Gamma Spec. Method - EPA 901.1, 2l-Day Count

DATA SHEETS
Page 3

SUMMARY DATA SECTION
Page 13

Lab id EBERL
Protecol TT~d-CT21

Version Ver 1.0
Form DVD-DS

Version ~3~.~O~6 __
Report dace 11/19/07
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EBERLINE SERVICES/RICHMOND
SAl1PLE DELIVERY GROUP 8811

8811-004
DATA SHEET

021-121-SL-OOS

SDG 8811 Client Tetra Tech EC, Inc.
Contact Melissa C. Mannion Contract 1017112

Lab sample id R709160-04 Client sample id 021-121-SL-005
Dept sample id 8811-004 Location/Matrix Treasure Island SOIL

Received 09/27/07 Collected/Weight 09/26/07 08:35 46 g
% moisture 3.0 Custody/Proj. No. CTO 21

RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (TOTAL) pCifg pCifg FIERS TEST

Potassium-40 13966-00-2 1.84 1.6 1. 49 GAM
Cobalt-60 10198-40-0 U 0.166 0.036 U GAM
Cesium-137 10045-97-3 U 0.164 0.113 U GAM
Europium-152 14683-23-9 U 1. 05 0.130 U GAM
Europium-154 15585-10-1 U 0.442 0.230 U GAM
Thallium-208 14913-50-9 U 0.209 U GAM
Lead-210 14255-04-0 3.39 1.6 2.13 GAM
Bismuth-212 14913-49-6 U 2.23 U GAM
Lead-212 15092-94-1 U 0.320 U GJI..M
Bismuth-214 14733-03-0 U 0.361 U GAM
Lead-214 15067-28-4 U 0.506 U GAM
Radium-226 13982-63-3 U 0.351 1. 00 U GAM
Actinium-228 14331-83-0 U 0.682 U GAM
Thorium-230 14269-63-7 U 16.1 U GAM
Thorium-232 7440-29-1 U 0.682 1. 69 U GAM
Protactinium-234m 378783-76-7 U 111 U GAM
Thorium-234 15065-10-8 U 0.236 U GAM
Uranium-235 15117-96-1 U 1. 09 0.195 U GAM
Americium-241 14596-10-2 U 0.232 U GAM

Treaure Island

Gamma Spec. Method - EPA 901.1, 21-Day Count

DATA SHEETS
Page 4

S~mRY DATA SECTION
Page 14

Lab id .=;E.=B.=E.:..:R""L'--__
Protocol TTFW-CT21
Version Ver 1.0

Form DVD-DS
Version ~3~.~O~6 __

Report date 11/19/07



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP 8811

8811.-005
DATA SHEET

021.-121-SL-006

SDG 8811 Client Tetra Tech Ee, Inc.
Contact r-telissa C. t,..lannicn Contract 1017112

Lab sample id R7D9160-05 Client sample id 021-121-SL-006
Dept sample id 8811-005 Location/Matrix Treasure Island SOIL

Received 09/27/07 collected/Weight 09/26(07 08:45 39 q

% moisture 1.9 Custody/Proj. No. CTe 21

RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (TOTAL) pCi/g pCilg FlERS TEST

Potassium-40 13966-00-2 2.95 2.5 1. 56 GJl.M
Cobalt-60 10198-40-0 U 0.197 0.036 U GAi.'4
Cesium-137 10045-97-3 U 0.187 0.113 U GAH
Europiuin-152 14683-23-9 U 1.39 0.130 U GAM
Europium-154 15585-10-1 U 0.476 0.230 U GAM
Thallium-208 14913-50-9 U 0.183 U GAl-1
Lead-Z10 14255-04-0 U 15.5 U GAH
Bismuth-212 14913-49-6 U 2.51 U GAtI!
Lead-212 . 15092-94-1 U 0.273 U GAM
Bismuth-214 14733-03-0 U 0.382 U GA101
Lead-214 15067-28-4 U 0.362 U GA."'!
Radium-226 13982-63-3 U 0.371 LOO U GAM
Actinium-228 14331-83-0 U 0.799 U GAM
Thorium-230 14269-63-7 U 27.7 U GAM
Thorium-232 7440-29-1 U 0.799 1.69 U GAM
Protactinium-234m 378783-76-7 U 28.9 U GAM
Thorium-234 15065-10-8 U 0.114 U GAM
Uranium-235 15117-96-1 U 0.730 0.195 U GMt
Americium-241 14596-10-2 U 0.667 U GAM

Treaure Island

Gamma Spec. Method - EPA 901.1, 21-Day Count

DATA SHEETS
page 5

Su~~mRY DATA SECTION
Page 15

Lab id EBERL
Protocol TTFri-CT21
Version Ver 1.0

Form DVD-DS
Version ~3~.~0~6 __

Report dace ll(l~



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP 8811

8811-006
DATA SHEET

021-344-CL-001
"

SDG 8811 Client Tetra Tech EC, Inc.
Contact Melissa C. Mannion Contract 1017112

Lab sample id R709160-06 Client sample id 021-344-CL-001
Dept sample id 8811-006 Location/Matrix Treasure Island SOIL

Received 09/27/07 Collected/weight 09/26/07 15:35 62 g
% moisture 0.9 Custody/Proj. No. CTO 21

RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (TOTAL) pCi/g pCi/g FIERS TEST

Potassium-40 13966-00-2 U 5.74 U GAM
Cobalt-60 10198-40-0 U 0.256 0.036 U GAM
Cesium-137 10045-97-3 U 0.225 0.113 U GAM
Europium-152 14683-23-9 U 1. 74 0.130 U GAM
Europium-154 15585-10-1 U 0.654 0.230 U GAM
Thallium-208 14913-50-9 U 0.252 U GAM
Lead-210 14255-04-0 6.87 2.4 2.82 GAM
Bismuth-212 14913-49-6 U 2.96 U GAM
Lead-212 15092-94-1 U 0.384 U GAM
Bismuth-214 14733-03-0 U 0.518 U GAM
Lead-214 15067-28-4 U 0.518 U GAM
Radium-226 13982-63-3 U 0.503 1. 00 U GAM
Actinium-228 14331-83-0 U 1. 05 U GAM
Thorium-230 14269-63-7 U 12.7 U GAM
Thorium-232 7440-29-1 U 1.05 1. 69 U GAM
Protactinium-234m 378783-76-7 U 41. 2 U GAM
Thorium-234 15065-10-8 U 0.084 U GAM
Uranium-235 15117-96-1 U 0.775 0.195 U GAM
Americium-241 14596-10-2 U 0.194 U GAM

Treaure Island

Gamma Spec. Method - EPA 901.1, 21-Day Count

DATA SHEETS
Page 6

SUMMARY DATA SECTION
Page 16

Lab id "'E;;:.B"'E:o;:R"'L'--__
Protocol TTFW-CT21
Version Ver 1.0

Form DVD-DS
Version ;::3....:.. ..::;0..::;6 _

Report date 11/19/07



LABORATORY DATA CONSULTANTS, INC.
7750 EI Camino Real, Suite 2l Carlsbad, CA 92009 Phone: 760/634·0437 Fax: 760/634-0439

• ~ .. " • " .. Ir ...... " It ~

LDe
Tetra Tech EC, Inc.
1940 E. Deere Avenue, Suite 200
Santa Ana, CA 92705
ATTN: Ms. Sabina Sudoko

SUBJECT: Treasure Island, CTO 021, Data Validation

Dear Ms. Sudoko,

November 20, 2007

Enclosed is the final validation report for the fraction listed below. This SDG was
received on November 19, 2007. Attachment 1 is a summary of the samples that·
were reviewed for each analysis.

LDC Project # 17854:

SDG#

R709160-8811

Fraction

Gamma Spectroscopy

The data validation was performed under EPA Level III guidelines. The analyses
were validated using the following documents, as applicable to each method:

• USEPA, Contract Laboratory Program National Functional Guidelines
for Inorganic Data Review, October 2004

• EPA SW 846, Third Edition, Test Methods for Evaluating Solid
Waste, update 1, July 1992; update IIA, August 1993; update II,
September 1994; update liB, January 1995; update III, December
1996; update IliA, April 1998 .

Please feel free to contact us if you have any questions.

Sincerely,

EKaulb
J

Erlinda T. Rauto
Operations Manager/Senior Chemist

V:1l0GIN'A'V\Treasure\17854COV.wpd



LDC Report# 17854A35

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:

Collection Date:

LDC Report Date:

_ Matrix:

Parameters:

Validation Level:

Laboratory:

Treasure Island, CTa 021

September 24 through September 26, 2007

November 19, 2007

Soil

Gamma Spectroscopy

EPA Level III

Eberline Services

Sample Delivery Group (SDG): R709160-8811

Sample Identification

021-124-ST-001
021-233-SL-002S
021-233-SL-001N
021-121-SL-005
021-121-SL-006
021-344-CL-001
021-233-Sl-001NDUP

I
I
I

·1

V:\LOGIN\FW\TREASURE\17854A35.FW3 1



/ Introduction

This data review covers 7 soil samples listed on the cover sheet. The analyses were
per EPA Method 901.1 for Gamma Spectroscopy.

The review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Inorganic Data Review (October 2004) as there are
no current guidelines for the method stated above.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical
advisory nature.

Blank results are summarized in Section Ill.

Field duplicates are summarized in Section VIII.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

U Indicates the isotope was analyzed for but not detected at or above the stated
limit.

J Indicates an estimated value.

R Quality control indicates the data is not usable.

N Presumptive evidence of presence ofthe constituent.

UJ Indicates the isotope was analyzed for but not detected. The sample detection
limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

V:\LOGIN\FW\TREASURE\17854A35.FW3 2



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

All criteria for the initial calibration were met.

Detector efficiency was determined for each radionuclide of interest.

b. Continuing Calibration

Calibration verification and background determination was performed at the required
frequencies.

III. Blanks

Method blanks were reviewed for each matrix as applicable. Blank results contained less
than the minimum detectable activity (MDA).

IV. Accuracy and Precision Data

a. Matrix Spike/(Matrix Spike) Duplicates

A matrix spike (MS) analysis was not required by the method.

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative
percent differences (RPO) were within QC limits.

b. Laboratory Control Samples

All minimum detectable activities met required detection limits.

Vi; Sample Result Verification

V. Minimum Detectable ActiVity

3

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

Raw data were not reviewed for this SOG.

V:\LOGIN\FVv'ITREASURE\17854A35.FW3



VII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been summarized.

VIII. Field Duplicates

No field duplicates were identified in this SDG.

IX. Field Blanks

No field blanks were identified in this SDG.

V;\LOGIN\FW,TREASURE\17854A35.FW3



Treasure Island, eTa 021
Gamma Spectroscopy· Data Qualification Summary - SDG R709160-8811

No Sample Data Qualified in this SDG

Treasure Island, eTa 021
Gamma Spectroscopy - Laboratory Blank Data Qualification Summary - SDG
R70916Q-8811

No Sample Data Qualified in this SDG

V:\LOGIN\FW\TREASURE\17854A35.FW3 5
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LDC #: 17854A35
SDG #: R709160-8811
laboratory : Eberline Services

VALIDATION COMPLETENESS WORKSHEET
Level III

Date: ( / - / '1- 0 1

Page:-Lof_/_
Reviewer: M&

2nd Reviewer: \.r-

METHOD: Gamma Spectroscopy (EPA Method 901.1)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

D Validation Area I I Comments I
I. Technical holdina times A Samplina dates: '1- dt-{. 07 t-h.rq",:vl.. '7 - ;)6 - o-r

A
\I

lIa. Initial calibration

lib. Calibration verification A
III. Blanks A

IVa. Matrix SpikellMatrix Spike) Duplicates A our
IVb. Laboratory control samples A t...c.5
V. Minimum dectectable activity IMDAI A
VI. Sample result verification N

VII. Overall assessment of data A
VIII. Field duplicates 1'1
IV I";ol<ihlonh N

Note: A :: Acceptable
N =Not provided/applicable
SW '" See worksheet

Validated Samples: - I
~r I SO,

NO = No compounds detected
R =Rinsate
FB =Field blank

0= Duplicate
TB = Trip blank
EB '" Equipment blank

1 021·124-ST-001 11 21 31

2 021-233-SL-002S 12 22 32

3 021-233-SL-001 N 13 23 33

4 021-121-SL-005 14 24 34

5 021·121-SL-006 15 25 35

6 021·344-CL-001 16 26 36

7 021-233-SL-001NDUP 17 27 37

8 l'~s 18 28 38

9 19 29 39

10 20 30 40

Notes:__d_'_d_l1-l1'---'-S'.=:.e..;...f_v_0t_'_;_J.-o..-"-f_e_d- ---

17854A35W.wpd
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I
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APPENDIXE

PROJECT PHOTOGRAPHS
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Date
09·28·07

PHOTOGRAPH LOG SHEET Submitted

NIA
Roll No.

(Diaitall
Contract No.: N62473·06·D·2201, IContract Title: Radiological Surveys Bldg. 343, 344 and drain pipe surveys Bldg.
eTa No. 0021 233, Treasure Island

Photographer: Jennifer Dessort, PQCM

Photo ID Date
LocationlGrid

DescriptionlWork No. Notes
No.

091807_001 9/18/07 Building 233 Manhole Gamma scan of manhole adjacent to
Bldg, 233 prior to sediment sampling

091807_002 9/18/07 Building 233 Manhole Screening of equipment after sediment
sampling

Sewer line going below ground from
092007_002 9/20107 Building 233 Scoping survey for drain piping building to main connection upgradient

from manhole
Access gained through building siding

092107_001 9/21/07 Building 233 Scoping survey for drain piping to sewer line going below ground from
bUilding to main connection upgradient
from manhole
Preparing to break sewer line going

092107_002 9/21/07 Building 233 Scoping survey for drain piping below ground from building to main
connection upgradient from manhole
Surveying section of broken sewer

092107_003 9/21/07 Building 233 Scoping survey for drain piping pipe after breaking sewer line going
below ground from building to main
connection up!lradient from manhole

092407_001 9/24/07 Building 233 Media sampling, piping surveys Sediment sampling of sink trap in
Room 124

092407_002 9/24/07 Building 233 Media sampling, piping surveys Gamma survey of floor drain in Room
124

092407_003 9124107 Building 233 Preliminary seoping survey for drain pipe Preparing for scoping surveys of drain
lines in Room 121

092407_004 9/24107 Building 233 Preliminary scoping survey for drain pipe Taking swipe of samples of drain
piping in Room 108

092607_001 9/26107 Building 233 Media sampling, piping surveys Sampling of drain lines beneath Room
121
Plugging sewer pipe beneath Building

092707_002 9/27/07 Building 233 Preliminary scoping survey for drain pipe 233 after completion of scoping survey
with expansive foam
Plugging sink trap in Room 124 after

092707_003 9/27/07 Building 233 Preliminary scoping survey for drain pipe completion of scoping survey with
expansive foam
Plugging sewer pipe beneath Building

092707_004 9/27/07 Building 233 Preliminary scoping survey for drain pipe 233 after completion of scoping survey
with exoansive foam
Closing siding access at exterior of

Preliminary scoping survey for drain pipe
building to sewer pipe beneath

092807_001 9128/07 Building 233 Building 233 after completion of
seoping survey

092807_003 9/28/06 Building 233
Spray paint of statics location and
areal extent of scoping survey per

Scoping survey, stairwell and loading bay
RASa instructions, adjacent to
Building 233

092807_004 9/28/06 Building 233 Scoping survey, stairwell and loading bay
Spray paint of statics location and
areal extent of scoping survey per
RASa instructions

092807_005 9128/06 Building 23.3 Scoping survey, stairwell and loading bay
Spray paint of statics location and
areal extent of seoping survey per
RASa instructions

CTO 87\041730\233 PhotographLogSheeldoc



091807-001

091807-002

220 I002 J0004 Appendix H, Photo Log



092007 002

092107 001

220 I 0021 0004 Appendix H. Photo Log 2



092107 002

092107 003

220J00210004 Appendix H.l'hoto Log 3



092407 001

092407 002

220 I002 J 0004 Appendix H. Photo Log 4



092407 003

092407 004

220 I0021 0004 Appendix H. Photo log 5



092607 001

092707 002

220 J0021 0004 Appendix H, Photo Log 6



092707 003

092707 004

220 J002 J 0004 Appendix H. Photo Log 7



092707 001

092807 003

220100210004 Appendix H. Photo Log 8



092707 004

092807 005

220100210004 Appendix H. Photo Log 9
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Comments dated:

Comments by:

DEPARTMENT OF TOXIC SUBSTANCES CONTROL
COMMENTS ON DRAFT

SCOPING SURVEY REPORT FOR BUILDING 233
DRAIN LINES AND WALL VENTS

DATED MAY 6, 2008
NAVAL STATION TREASURE ISLAND

SAN FRANCISCO, CALIFORNIA

June 3, 2008

Mr. Ryan Miya, Ph.D.
Senior Hazardous Substances Scientist
Cleanup Program - Berkeley
Department ofToxic Substances Control (DTSC)

SPECIFIC COMMENTS

,
\
;
I

/

\
,

Comment 1:

Response 1:

Comment 2:

Section 1.0 - Site Description and Background. While the text states
that decontamination was completed nine months after the 1950 spill,
are there any subsequent data available (radon monitoring, airborne
alpha readings, etc.) to verify that the rooms in Building 233 were not
subject to radiological spills after 1950? This type of information, if
available, should be included in the Report. However, ifno such data
exists, the scoping survey must be expanded to include verification that
no additional spill(s) have occurred.

The Historical Radiation Assessment (HRA) provides details
regarding the decontamination and post decontamination surveys. The
objective of this scoping survey was to evaluate whether the piping
and drain lines had been radiologically impacted. The interior of the
building has been addressed in the Final Survey Report, Radiological
Assessment of Building 233 (Shaw, 2007). During this survey
samples were collected (flooring, wallboard, paint chips, etc.) and
analyzed for residual radiological contamination. As a result of this
study the Navy has awarded a contract to remediate the remaining
residual contamination, demolish Building 233, and perform a final
status survey (FSS) of the building footprint.

Section 3.1 - Mobilization. The text states that piping diagrams were
used to identify the downstream manhole closest to where the drainage
piping from the building connected to the main drainage system. The
building drainage piping system should either be added to one of the
figures or the piping diagrams referenced should be copied and
included as an Appendix to the Report.

/
1 RTCs to the Draft Scoping Survey Report

for Building 233
Naval Station Treasure Island

Teasure Island, California
DCN: ECSD·2201-OO21-0009

CTOOO21



Response 2:

Comment 3:

Response 3:

Comment 4:

Response 4:

There were no as-builts available for the building that showed the
piping and drain layout. All sample locations in the building were
determined by visual inspection. The location of the nearest
downstream manhole was determined from sewer line drawings and a
visual inspection of where the piping left the building and where
piping entered into the manhole.

Section 3.5- Parking Lot. The text states that thirteen locations
within .the exterior asphalt parking lot were discovered to have
elevated gamma (rJ radiation levek However, a figure presenting the
locations of the elevated exterior asphalt gamma measurements has
not been presented in the body ofthe Report. A figure with the thirteen
locations in the parking lot should be included in the Report body, and
not just in Appendix C. As a result of the scoping survey, the Navy
should consider installing temporary fencing around the- impacted
asphalt parking lot area(s) in order to restrict general public access.
The comments section of the Radiation / Contamination Survey Form
in Appendix C also states that "Elevated readings were found in all of
the lined out areas, including area -outside fence." Additional
radiological source(s) may be present that require further
identification and delineation.

_The objective of this scoping survey was to evaluate if the piping and
drain lines had been radiologically impacted. The impacts to the
parking lot were discovered inadvertently while preparing to scan the
piping. The survey information is included in this report for
information only. The Navy has awarded a contract to demolish
building which will include addressing any residual contamination
which was observed in parking lot area adjacent to the two doorways.
Therefore, an expanded discussion and evaluations of the elevated
readings will not be included in this document.

Section 6.i - Reference (Background) Measurements. Please add text
specifying [i] the location(s) at which the ambient background
measurements for alpha (a), beta (fl), and gamma (rJ were obtained,
[2] the total number ofmeasurements that were used to calculate the
average background level, and [3] the actual reference (background)
levels obtained.

Concur. Section 6.1 will be revised as follows:

The background level for the piping in Building 233 was
determined by performing ambient measurements for ex., {3, and
'Y radiation. An ambient background was used for the piping
surveys, as the expected background from non-impacted
piping would be equivalent to ambient readings. A single 2
minute background measurement was taken to obtain

f ."\

/

/\
/
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CommentS:

Response S:

Comment 6:

Response 6:

backgrounds for Cl and (3 radiation static measurements. A
single I-minute measurement was taken for "( radiation
background. The same survey methodology and instruments
used to collect the background data were used to perform the
measurements during the surveys. Instrumentation was
allowed to stabilize before background readings were taken.
The single background measurement was performed since the
surveys were scoping in nature and intended to identify
elevated areas and not to quantify the activity. Quantification
was determined via collection of solid samples. The Cl and (3
background counts were 0.79 cpm and 99.23 cpm,
respectively. The "(background count was 5,426 cpm.

The background measurements were collected from a location
across the parking lot approximately 100 feet from the
building.

No background data were collected for sediment samples from
the piping, as naturally occurring radioactive material would
not be expected.

Section 8.0 - Conclusion. The Report states that the extent of the
common waste drain piping system that is radiologically impacted has
not been fully surveyed and recommends complete identification of
impacted piping prior to building demolition. An additional scoping
survey work plan for Building 233 to delineate the extent of
radiologically impacted waste drain piping should therefore be
submittedfor regulatory review and approval.

This report details the results ofthe scoping survey as delineated in the
Work Plan. Recommendations were provided recommending further
identification of the portion of the piping that was impacted prior to
building demolition. The Navy has awarded a contract to demolish
Building 233. This contract will include removing and disposing of
residual radioactive contamination prior to demolition and preparing a
FSS of the building footprint.

Table 3-1- Exterior Asphalt Gamma Measurements. The table
presents elevated gamma measurements presented as counts per
minute. However, without the ambient background gamma
measurement for comparison, it is difficult to determine how elevated
these results are. Please include the ambient background gamma
measurement in the table for comparison.

The ambient background is listed on the survey form in Appendix C as
5,710 cpm.

I
/

3 RTCs to tile Draft Seoping Survey Report
for Building 233

Naval Station Treasure Island
Teasure Island, California
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Comment 7:

Response 7:

In summary, the Report must be revised to incorporate the above
comments. Furthermore, additional radiological survey work must
also be implemented in order to [1] verify that no additional
radiological spills took place in Building 233 after 1950, [2] delineate
the extent of radiologically impacted waste drain piping associated
with Building 233, and [3] characterize the extent of radiological
impact present in the exterior asphalt areas. Therefore, an additional
scoping survey work plan for Building 233 must be drafted for
regulatory agency review.

This report details the results of the scoping survey as delineated in the
Work Plan. Recommendations were provided recommending further
delineation of portion of the piping that was impacted prior to building
demolition. As a result of this and the 2007 Shaw report locations of
residual contamination have been identified and will be addressed
prior to demolishing Building 233. The exterior asphalt areas adjacent
to the building will also be addressed as part of the Building 233
demolition.

/
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Comments dated:

Comments by:

CALIFORNIA DEPARTMENT OF PUBLIC HEALTH
COMMENTS ON DRAFT

SCOPING SURVEYREPORT FOR BUILDING 233
DRAIN LINES AND WALL VENTS

DATED MAY 6, 2008
NAVAL STATION TREASURE ISLAND

SAN FRANCISCO, CALIFORNIA

June 3, 2008

Ms. Tracy Jue and Mr. Kurt Jackson
Associate Health Physicists
California Department ofPublic Health (CDPH)

SPECIFIC COMMENTS

\
I

/

Comment 1:

Response 1:

Comment 2:

Response 2:

Based on the history of the building described in the Executive
Summary, it is noted that the parking lot remains impacted.
Additionally, the soil surrounding impacted pipes needs to be
evaluated.

This report details the results of the scoping survey as delineated in the
Work Plan. The Navy will further address the portion of the piping
during the demolition of Building 233. (See Reponses 1,3,5, and 7 to
the preceding DTSC comments.)

Section 8.0, Page 8-1, Paragraph 3 states, "It is recommended the
portion of the piping which is radiologically impacted be fully
surveyed prior to demolition of the building." Is the Navy going to
completely remove the entire piping and peiform a complete survey in
order to release the building?

This report details the results ofthe scoping survey as delineated in the
Work Plan. Recommendations were provided recommending further
investigation of the portion of the piping that was impacted prior to
building demolition. Only a small portion of the piping was impacted
and this portion will be fully evaluated in future surveys. There is no
need to survey the remainder as this survey demonstrated it was not
impacted. The Navy will further address the piping and the remainder
of the building in future surveys. (See Reponses 1, 3, 5 and 7 to the
preceding DTSC comments.)

Section 6.1, Reference Background: Please briefly include
descriptions on how the ambient backgrounds were taken for piping
surveys, including instruments used and how the data was obtained.
Also, no background measurements for the parking lot and building\

J

Comment 3:

2201-0021-0009 Fol SSR_Bldg233_RTCs.doc 5 RTCs to the Draft Scoping Surv~y Report
for Building 233

Naval Station Treasure Island
Teasure Island, California

DCN: ECSD-2201-002I-0009
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Response 3:

Comment 4:

Response 4:

surveys were mentioned. Please provide descriptions or references
that discuss how the background was determined.

Concur. Section 6.1 has been revised as listed below:

The background level for the piping in Building 233 was
determined by performing ambient measurements for a, {3, and
r radiation. An ambient background was used for the piping
surveys, as the expected background from non-impacted
piping would be equivalent to ambient readings. A single 2
minute background measurement was taken to obtain
backgrounds for ex and {3 radiation static measurements. A
single I-minute measurement was taken for r radiation
background. The same survey methodology and instruments
used to collect the background data were used to perform the
measurements during the surveys. Instrumentation was
allowed to stabilize before background readings were taken.
The singlebackground measurement was performed since the
surveys were scoping in nature and intended· to identify
elevated areas and not to quantify the activity. Quantification
was determined via collection of solid samples. The ex and (3
background counts were 0.79 cpm and 99.23 cpm,
respectively. The rbackground count was 5,426 cpm.

The background measurements were collected from a location
across the parking lot approximately 100 feet from the / ')
building.

No background data were collected for sediment samples from
the piping, as naturally occurring radioactive material would
not be expected.

.Section 6.1 states, "No Background Data were collectedfor sediment
samples in the piping, as naturally occurring radioactive material
would not be expected. " The Navy should obtain a sediment
background samplefrom another non-impacted location.

The sediment discussed in Section 6.1 was referring to the sediment
inside the piping. Since the data were analyzed using the background
levels from Hunters Point Shipyard (1.485 pCi/gm) for radium 226,
accounting for all activity detected inside the piping as being residual
is conservative.

6 RTCs to the Draft Seoping Survey Report

for Building 233
Naval Station Treasure Island
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CommentS:

Response S:

Comment 6:

Response 6:

Comment 7:

Response 7:

Comment 8:

CDPH has noted that the Navy has identified some of the building
piping as impacted and plans to remove piping and fully survey for
release during building survey. Is the Navy going to completely
remove impacted piping?

This report details the results of the scoping survey as delineated in the
Work Plan. Recommendations were provided recommending further
investigation of the portion of the piping that was impacted prior to
building demolition. Only a small portion of the piping was impacted
and this portion will be fully evaluated in future surveys. There is no
need to survey the remainder as this survey demonstrated it was not
impacted. The Navy will further address the piping and the remainder
of the building in future surveys. (See Reponses I, 3, 5, and 7 to the
preceding DTSC comments.)

Pages 6 and 7 of Appendix H show pictures with expansive foam
filling material filled inside the drainage pipe openings. CDPH noted
there was no general description of the expansive foam· indicating
whether it is water proofor degradable. Please provide specifications
for the foam filling material.

Concur. Section 3.2. The following sentence will be added to the end
of the paragraph.

Once the survey was complete the piping was resealed with
polyurethane foam. The foam expands to form a waterproof
seal in the piping. For more information on the foam, go to:
http://www.dap.com/docs/tech/00077005001.pdf.

The manhole data indicates contamination, based on the current
radium background used at Hunter Point, so it could be assumed that
the manhole is elevated. Therefore, further step outs should be done
beyond this manhole. Additionally remediation may be necessary for
drains/sewers between 021-233-8L-0028 and Manhole.

The investigation level for sediment samples was established at I
pCi/g for radium-226. This level is consistent with the release criteria
agreed upon by stakeholder agencies at other Navy installations. The
sediment sample result for the manhole is 0.820 pCi/g which is less
than the agreed upon investigatio.n level.

Please provide drain configuration for 021-233-8L-006 0.371 and
021-233-8L-005 0.351 sink drains and how they link to the manhole.

\
)
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Response 8: There were no as-builts available for the building that showed the
piping and drain layout. All sample locations were determined by
visual inspection. The location of the nearest downstream manhole
was determined from sewer line drawings and a visual inspection of
where the piping left the building and where the piping entered into the
manhole.

/
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Comments dated:

Comments by:

CALIFORNIA DEPARTMENT OF PUBLIC HEALTH
COMMENTS ON DRAFT FINAL

SCOPING SURVEY REPORT FOR BUILDING 233
DRAIN LINES AND WALL VENTS

DATED MAY 6, 2008
NAVAL STATION TREASURE ISLAND

SAN FRANCISCO, CALIFORNIA

October 3,2008

, Ms. Tracy Jue and Mr. Kurt Jackson
Associate Health Physicists
California Department of Public Health (CDPH)

SPECIFIC COMMENTS

\
)

\

Comment 1:

Response 1:

Comment 2:

Responses to comments indicated that as a result of this study, the
Navy has awarded a contract to remediate the remaining residual
contamination, demolish Building 233, and perform a final status
survey (FSS) of the building footprint. The responses to comments
also indicate that this remediation work will include the parking lot
area where elevated measurements were found as reported in this
scoping survey.

a. If the FSS is being done on the building footprint after building
demolition, this seems to indicate that building demolition and
building debris waste disposal would occur before the final status
survey was done. Will this create problems with classification of
the debris and determining whether or not it is decommissioning
waste?

Radiation contamination limits will be based on NRC Reg Guide 1.86
limits. Debris, equipment in excess of limits shall be securely wrapped
in plastic and placed in sealed containers for appropriate storage and
ultimate disposal out of state.

b. When afinal status survey is to be done on a land area that is
remediated, a sampling and analysis plan is normally submitted to
regulators for review prior to performing the final status surveyor
remedial action completion report. The responses to comments
indicate that the Navy has awarded a contract to remediate and
demolish the· building and perform a final status survey on the
building footprint. CDPH expects that there will be applicable
final status surveyplanning documents submittedfor that work and

)
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Response 2:

Comment 3:

Response 3:

that those documents will include a sampling and analysis plan
covering the final status survey.

FSS documents will follow standard MARSSIM guidance protocols
and the FSS Plans for post demo surveys will be provided.

c. CDPH expeCts that sample analysis method usedfor Ra-226 in
solids such as soil or asphalt will be capable of quantifying
background levels of radium in soil. CDPH also expects that the
samples collected will include background or reference area
samples from Treasure Island. Analytical specifications will be
covered in the sampling and analysis plan being submitted for
review and we suggest using the applicable guidance agreed upon
by DoD and EPA, which is titled Multi-Agency Radiological
Analytical Laboratory Protocols Manual (MARLAP)guidance in
developing these specifications and can be found at the website
listed below:

http://www.epa.gov/radiation/marlap/

Work Plan and SAP specifics are currently under development and
will comply with conventional methods.

/
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ENVIRONMENTAL PROTECTION AGENCY (EPA)
COMMENTS ON DRAFT

" SCOPING SURVEY REPORT FOR BUILDING 233,
) DRAIN LINES AND WALL VENTS

DATED MAY 6, 2008
NAVAL STATION TREASURE ISLAND

SAN FRANCISCO, CALIFORNIA

Comments dated: May 20, 2008

Comments by: Mr. Robert W. Terry
Environmental Protection Agency (EPA)

GENERAL COMMENTS

\
)

/

Comment 1:

Response 1:

Comment 2:

Response 2:

The building is a two-story building where the Radiation Safety School
had been housed at one time, and where in 1950 an unspecified
quantity ofunsealed radium sulfate was spilled and then subsequently
spread throughout most of the building before the accident was
discovered. Unspecified measurable concentrations of radon and
gross alpha radioactivity were found in the building in the weeks after
the spill was discovered and before cleanup was completed some
months later.

Comment noted.

The consultant set an investigation level of 1.0 pCi 226Ralgm in six
sediment samples that were collected from drains, vents, and other
places where dirt is· likely to settle. The consultant found
approximately 1.1 pCilgm in 2 samples that were collected from drain
pipes,' the other 4 samples contained less than 1.0 pCilgm. The
consultant therefore recommends removal of all pipes from the
building prior to demolition, and that the pipe be surveyed for
contamination prior to clearance for release.

This report details the results ofthe seoping survey as delineated in the
Work Plan. Recommendations were provided recommending further
investigation of the portion of the piping that was impacted prior to
building demolition. Only a small portion of the piping was impacted
and this portion will be fully evaluated in future surveys. There is no
need to survey the remainder as this survey demonstrated it was not
impacted. The Navy will further address the piping and the remainder
of the building in future surveys. (See Reponses I, 3, 5, and 7 to the
preceding DTSC comments).

'\
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Comment 3:

Response 3:

Comment 4:

Response 4:

CommentS:

Response S:

The consultant surveyed and sampled 45 other locations in the
building, using a combination ofsurface contamination measurements
and building material samples for laboratory analysis. The consultant
lists contamination limits that are specified in the Us. Nuclear
Regulatory Commission's Regulatory Guide No. 1.86 as criteria for
unrestricted release of the building and reports that none of the
measurements exceeded investigation levels.

Concur. Comment correct.

In light of the fact that the Us. Department of Defense uses
radioactive materials under. various Master Materials Licenses that
were issued by AECINRC, Regulatory Guide No. 1.86 provides
appropriate criteria for release. Based on the information that the
consultant has provided, the procedures, measurement equipment and
measurement sensitivity all appear to be adequate for comparison of
sample results to the specified release criteria.

Comment noted.

Please be advised that the report only recommends that the pipes in
the building are suitable for removal from the structure and that they
will require additional survey measurements before they can be
releasedfrom the site. The report does not make any recommendations
as to the final disposition ofthe building.

See Reponses 1,3,5, and 7 to the preceding DTSC comments.

/

f "-,

/

220H>021-0009 FBI SSR,..Bldg233_RTCs.doc 12 RTCs to the Draft Scoping Survey Report
for Building 233

Naval Station Treasure Island
Teasure Island, California

DCN: ECSD-2201-0021-0009
CTOOO21



)

Comments dated:

Comments by:

GEOMATRIX
COMMENTS ON DRAFT

SCOPING SURVEY REPORT FOR BUILDING 233
DRAIN LINES AND WALL VENTS

DATED MAY 6, 2008
NAVAL STATION TREASURE ISLAND

SAN FRANCISCO, CALIFORNIA

May 28, 2008

Mr. Gary Foote, P.G. #5044
Principal Geologist
Geomatrix

GENERAL COMMENTS

\
I

/

Comment 1:

Response·1 :

Navy Recommendation that Radiologically Impacted Piping be
Removed and Fully Surveyed during Building Demolition. On behalf
of TIDA, we request that the radiologically impacted piping be
removed and surveyed by the Navy as soon as possible, rather than
waiting until future building demolition before conducting the work. If
it is necessary to demolish the building to access the drain piping for
surveying and removal, TIDA would prefer that the Navy proceed with
demolition as soon as possible; so that the drain piping can be fully
evaluated and removed. TIDA has no plans to use the building in the
future. Based on photographs presented in Appendix E, it appears that
the cast iron piping is accessible near the outside of Building 233
and/or in the crawl space beneath the building. We are concerned that
the impacted drain piping could be accessible to the public. As you are
aware, abandoned buildings at TI have attracted vandals who have
removed metal for salvage value. As such, the cast iron drain piping
may be subject to such activity. Even if the drain piping can be secured
in such a way as to prevent any potential access, TIDA prefers that the
contaminated piping be fully evaluated and removed by the Navy prio~

to transfer.

The level of contamination identified within the piping is sufficiently
low so as to present a minimal risk to the public. The building has
been secured to help preclude unauthorized entry into the structure and
thus access to the piping. Furthermore, the access points in the piping
used for the survey were filled with a foam sealant (See Reponses 1,3,
5, and 7 to the preceding DTSC comments).

\
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Comment 2:

Response 2:

Comment 3:

Elevated Levels of Gamma Radiation Measured ill Parkillg Lot
Surroulldillg Buildillg 233. Sections 3.5 and 7.3 ofthe Draft Scoping
Survey Report for Building 233 indicate that elevated levels ofgamma
radiation were measured in the parking lot surrounding Building 233,
but there is no further discussion about the significance ofthis finding.
Based on review of the data presented in Table 3-1 (See ChemRisk
comment number 1), we believe these elevated measurements warrant
further evaluation to assess (J) whether radiological contamination
exists beneath the parking lot, and (2) whether the elevated radiation
levels pose a risk to human health. Is the area with the elevated levels
of gamma radiation currently accessible to the public? If so, we
request that the area be immediately secured until the aforementioned
evaluations have been completed.

The objective of this scoping survey was to evaluate if the piping and
drain lines had been radiologically impacted. The impacts to the
parking lot were discovered inadvertently while preparing to scan the
piping. The survey infonnation . is included in this report for
infonnation only. The parking lot and the remainder of building will
be addressed by other surveys. Therefore, an expanded discussion and
evaluations of the elevated readings will not be included in this
document. The elevated measurements observed in the parking lot do
not pose a hazard. (See Reponses 1, 3, 5, and 7 to the preceding DTSC
comments). .

Evaluatioll of Soil Belleath Buildillg 233. As ChemRisk has
previously indicated in comments submitted on behalfof TIDA dated
January 8,2007 and March 17, 2007, we believe that it is necessary to
survey soil beneath the crawl space beneath Building 233;
contamination could have been washed onto this soil during the 1950
decontamination activities. The recent finding of elevated gamma
radiation in the parking lot surrounding Building 233 increases our
level ofconcern about the potential for soil beneath the building to be
contaminated. In the Navy 's Response to Comments (RTC) contained
in the August 2007 Final Radiological Work Plan (Appendix D), the
Navy indicated that sampling of soil beneath the building would be
conducted during the Final Status Survey (FSS). The RTC further
stated that when the building is demolished, the owner may be
required to do an additional soil survey. On behalf of TIDA, we
request that the Navy thoroughly evaluate soil beneath Building 233
and, ifnecessary, completely remediate impacted soil so that there are
no future obligations for TIDA to conduct soil surveys. If it is
necessary to demolish the building to survey the soil beneath it, TIDA
would prefer that the Navy proceed with demolition as soon as
possible, so that the Navy can thoroughly evaluated the soil and, if
necessary, conduct remediation. As indicated above, TIDA has no
plans to use the building in the future.

-\
I
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Response 3:

Comment 4:

Response 4:

There was limited decontamination activities perfonned in the building
immediately after the spill. This limited amount of water was most
likely washed down the drains. After the initial decontamination,
additional decontamination was conducted across the street from the
building. The clean up of the building was conducted using dry
methods, so no additional liquid was generated. Therefore it is
unlikely that any contamination was washed under the building. The

.contamination in the parking may be due to people tracking it outside
immediately after the spill. This report details the results of the
scoping survey as delineated in the Work Plan. Recommendations
were provided recommending further investigation of the portion of
the piping that was impacted prior to building demolition. Only a small
portion of the piping was impacted and this portion will be fully
evaluated in future surveys. There is no need to survey the remainder
as this survey demonstrated it was not impacted. The Navy will further
address the piping, the parking lot, and the remainder of the building in
future surveys (See Reponses 1, 3, 5, and 7 to the preceding nTSC
comments).

Demolition of Building 233. In the Navy's RTC contained in the
August 2007 Final Radiological Work Plan, the Navy stated, "The
Navy plans to put restrictions on Building 233 in future. transfer or

.deed documents that will stipulate that Building 233 shall not be re
inhabited. There are no plans by the Navy to demolish Building 233,
but the Navy is planning to do an FSS and remediate any
contamination found greater that the building debris disposal
requirements...It appears from the present Treasure Island
Development Authority reuse plans that Building 233 will eventually
be removed." Because some radiological contamination has been
found inside Building 233, inside the drain piping associated with this
building, .and potentially beneath the parking lot surrounding this
building, and because of the need to thoroughly evaluate soil beneath
Building 233, we believe it is prudent for the Navy to consider
demolishing Building 233 so that all radiological contamination can be
thoroughly evaluated and remediatedprior to transfer.

This report details the results ofthe scoping survey as delineated in the
Work Plan. The exten.t of this activity was to perform scoping surveys
of the piping and not the parking lot surrounding the building.
Discussion of future investigation/remediation and/or demolition of
Building 233 is beyond the scope of this document. (See Reponses 1,
3,5, and 7 to the preceding DTSC comments). .
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Comments dated:

Comments by:

CHEMRIS~
COMMENTS ON DRAFT

SCOPING SURVEY REPORT FOR BUILDING 233
DRAIN LINES AND WALL VENTS

DATED MAY 6, 2008
NAVAL STATION TREASURE ISLAND

SAN FRANCISCO, CALIFORNIA

May 22,2008

Mr. Thomas Widner, M.S., C.H.P., C.I.H.
Principal Health Scientist
ChemRisk®

SPECIFIC COMMENTS

Comment 1:

Response 1:

.Comment 2:

My most important comment deals with the lack ofany discussion of
the elevated gamma count rates measured in the parking lot. The fact
that elevated count rates were measured at 13 locations is stated, but
then nothing is said about the significance of those findings or to put
those values into perspective. The authors state that the building's
piping is a closed system, so radiological contamination found in it
poses no hazard to the public. But nothing is said about whether the
contamination in the parking lost poses a hazard or whether or not
steps have been taken to further characterize the nature of the
contamination or to prevent unauthorized access to the contaminated
areas. It is not clear why the investigators are not concerned about
that contamination, which is up to 12 times background.

This report details the results ofthe scoping survey as delineated in the
Work Plan. The extent of this activity was to perform scoping surveys
of the piping and not the parking lot surrounding the building. Further
investigation and/or an evaluation of the significance of the
measurements in the parking lot are beyond the scope of this
document. The elevated measurements observed in the parking lot do
not pose a hazard. Remediation of the building and parking lot is being
assessed by the Navy. (See Reponses 1, 3, 5, and 7 to the preceding
nTSC comments.)

Section 5.2.3 presents a background count rate for the sodium iodide
detector used for surveying drain lines. It would be helpful to know the
standard deviation of that background count rate, or the count rate in
the reference area if that is from a different location, so that the count
rates measured in the parking lot can be evaluated against the
investigation level for gamma radiation surveys (mean + 3a).

/ '\
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Response 2:

Comment 3:

Response 3:

Comment 4:

Response 4:

Comment 5:

Response 5:

The background count rate for the survey in the parking lot is listed on
the survey form in Appendix C as 5,710 [k]cpm. This was obtained by
a single one minute count performed across the parking lot
approximately 100 feet from the building. For the survey in the
parking lot, the intent was only to provide a minimal characterization
of the residual radioactivity and not to provide a full characterization
and quantification. The Navy will further address the piping, parking
lot, and the remainder of the building in future surveys.

Section 6.2.2 discusses the decision that is being addressed. It would
be good to explain why the decision addresses only alpha-emitting
radioactivity. Were simplifYing assumptions made based on
anticipation that Ra-226 would be the most important radionuclide
encountered? How will the beta and gamma "inputs to the decision"
be used? What exactly was acceptedas the null hypothesis?

Radium-226 was the only radionuclide of concern for the building as
detailed in the HRA. Radium-226 is an alpha emitter and the only
radionuclide of concern thus it is appropriate to have the decision
address alpha-emitting radioactivity. The null hypothesis was residual
radioactivity is not present above the radium-226 release criteria

Regarding Section 6.2.6; how do the concepts ofClass I and Class II
survey units apply here? It does not appear that 100% surveying was
conducted ofany "units. "

Concur. The concept of survey units was not used for the scoping
surveys performed in Building 233. This survey was a scoping survey.
The use of survey units and the criteria to survey a percentage is not
utilized in scoping surveys that are not designed to be final surveys.
The text in Section 6.2.6 will be revised as follows:

Acceptable decision errors for this project were established to
enable testing of data relative to guidelines. Surveys were
performed on the drain lines and wall vents to ensure that all
statistical testing criteria would be meet. These surveys were
designed to limit Type I and Type II errors to 5 percent.

Regarding Section 6.2.8: Was no analysis conducted ofthe datafrom
the parking lot surveys, which are not mentioned here?

This report details the results of the scoping survey as delineated in the
Work Plan. The extent of this activity was to perform scoping surveys
of the piping and not the parking lot surrounding the building. The
discovery and evaluation of the significance of the contamination
found in the parking lot is outside the scope of this report (See
Reponses 1,3,5, and 7 to the precedingDTSC comments).
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Comment 6:

Response 6:

Comment 7:

Response 7:

Comment 8:

Response 8:

In Table 7-2, for results that are marked as "not detected, " what do
the numerical values that are presented represent? Are they detection
limits determined a priori or results calculatedfor the actual samples?

As described in Appendix D, samples labeled as "not detected" means
the isotope was analyzed for but not detected at or above the stated
limit.

Regarding the photographs in Appendix E, it would be helpful if the
location and orientation at which each photo was taken were
identified.

The photo log in Appendix E provides a description of the picture
contents in the notes section. The location information will be updated
to be more descriptive.

It does not appear that the boards placed over [he cutouts in the
building's foundation (see Photograph 092707_001) can be counted
on to preclude access to the contaminated areas. Are these areas and
the contaminated areas ofthe parking lot fenced off?

The level of contamination identified within the piping is sufficiently
low so as to present a minimal risk to the public. The boards used to
cover the areas where the piping under the building was accessed
provide sufficient protection from unauthorized access.

r '\
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LABORATORY DATA CONSULTANTS, INC.
7750 EI Camino Real, Suite 2L Carlsbad, CA 92009 Phone: 760/634-0437 Fax: 760/634-0439
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LDe
Tetra Tech EC, Inc.
1940 E. Deere Avenue, Suite 200
Santa Ana, CA 92705
ATIN: Ms. Sabina Sudoko

November 20, 2007

SUBJECT: Treasure Island, CTO 021, Data Validation

Dear Ms. Sudoko,

Enclosed is the final validation report for the fraction listed below. This SDG was
received on November 15, 2007. Attachment 1 is a summary of the samples that
were reviewed for each analysis.

LOe Project # 17826:

SOG#

R709115-8808

Fraction

Gamma Spectroscopy

The data validation was performed under EPA Level III guidelines. The analyses
C) were validated using the following documents, as applicable to each method:

• USEPA, Contract Laboratory Program National Functional Guidelines
for Inorganic Data Review, October 2004

• EPA SW 846, Third Edition, Test Methods for Evaluating Solid
Waste, update 1, July 1992; update IIA, August 1993; update II,
September 1994; update liB, January 1995; update III, December
1996; update IliA, April 1998

Please feel free to contact us if you have any questions.

Sincerely,

ERcwtv
Erlinda T. Rauto
Operations Manager/Senior Chemist

V:\LOGIN\FW\Treasure\17826COV.wpd



Treasure Island, CTO 021
Data Validation Reports

LDC# 17826

Gamma Spectroscopy



LDC Report# 17826A35

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:

Collection Date:

LDC Report Date:

Matrix:

Parameters:

Validation Level:

Laboratory:

Treasure Island, eTa 021

September 1,8, 2007

November 19, 2007

Soil

Gamma Spectroscopy

EPA Level III

Eberline Services

(J

C)

Sample Delivery Group (SDG): R709115-8808

Sample Identification

21-001-MH
21-001-MHDUP

V:\LOGIN\FW\TREASURE\17826A35.FW3 1



o
Introduction

This data review covers 2 soil samples listed on the cover sheet. The analyses were
per EPA Method 901.1 for Gamma Spectroscopy.

The review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Inorganic Data Review (October 2004) as there are
no current guidelines for the method stated above.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section VIII.

Raw data were not reviewed for this SDG. The review was based on QC data.

( ) The following are definitions of the data qualifiers:

U Indicates the isotope was analyzed for but not detected at or above the stated
limit.

J Indicates an estimated value.

R Quality control ind icates the data is not usable.

N Presumptive evidence of presence of the constituent.

UJ Indicates the isotope was analyzed for but not detected. The sample detection
limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

V:\LOGIN\FVV\TREASURE\17826A35.FW3 2
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C)

I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

All criteria for the initial calibration were met.

Detector efficiency was determined for each radionuclide of interest.

b. Continuing Calibration

Calibration verification and background determination was performed at the required
frequencies.

III. Blanks

Method blanks were reviewed for each matrix as applicable. Blank results contained less
than the minimum detectable activity (MDA) with the following exceptions:

Sampling
Method Blank 10 Date Isotope Concentration Associated Samples

PBS 9/18/07 Pb-21 0 196 pCi/g All samples in SOG
R709115-8808

Sample concentrations were compared to concentrations detected in the method blanks.
The sample concentrations were either not detected or were significantly greater (>10X
for common contaminants, >5X for other contaminants) than the concentrations found
in the associated method blanks with the following exceptions:

Reported Modified Final
Sample Isotope Concentration Concentration

I21-001-MH IPb-210 I 1.84 pCi/g I 1.84U pCi/g

I
IV. Accuracy and Precision Data

a. Matrix Splke/(Matrix Spike) Duplicates

A matrix spike (MS) analysis was not required by the method.

V:\LOGIN\PMTREASURE\17826A35.FW3 3



Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative
percent differences (RPD) were within QC limits.

b. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

V. Minimum Detectable Activity

All minimum detectable activities met required detection limits.

VI. Sample Result Verification

Raw data were not reviewed for this SDG.

VII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been summarized.

VIII. Field Duplicates

C) No field duplicates were identified in this SDG.

IX. Field Blanks

No field blanks were identified in this SDG.

V:\LOGIN\F\MTREASURE\17826A35.FW3 4
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Treasure Island, eTC 021
Gamma Spectroscopy· Data Qualification Summary· SDG R709115·8808

No Sample Data Qualified in this SDG

Treasure Island, eTC 021
Gamma Spectroscopy • Laboratory Blank Data Qualification Summary • SDG
R709115·8808

Modified Final
SDG Sample Isotope Concentration Aor P

IR709115·8808 I21 0 001-MH IPb-21 0 I 1.84U pCi/9 I
A I
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LDC #: 17826A35
(-"SDG #: R709115-8808
'- ~Laboratory: Eberline Services

VALIDATION COMPLETENESS WORKSHEET
Level III

Date: II -\ ~- 07

Page:-Lof-L
Reviewer: M(r

2nd Reviewer: , A./..
METHOD: Gamma Spectroscopy (EPA Method 901.1)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

. 6r,.=a -
I. Technical holdina times A Samolina dates: 9-18· 07

lIa. Initial calibration A
lib. Calibration verification A
III. Blanks Sw

IVa. Matrix Spike/(Matrix Spike} Duplicates A puP
IVb. Laboratory control samples A L.C 5

V. Minimum dectectable activity (MDA) A
VI. Samole result verification N

VII. Overall assessment of data A
VIII. Field duplicates N

IV e'_'.... '-'__Lo_ N(--~

~.--!
Note: A =Acceptable

N =Not provided/applicable
SW =See worksheet

ND =No compounds detected
R = Rinsate
FB = Field blank

0= Duplicate
TB =Trip blank
EB =Equipment blank

Validated Samples:. I
SO,

1 21-Q01-MH 11 21 31

2 21-Q01-MHDUP 12 22 32

3 1'12.'\ 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:__.=...;)_'--..::..cJa.-:...t-y'----"5=e::....lt_....;.,W...;.,.0l~S_ _"V...;.,.~'_li:....::cl.:..:>q:::L....!..+..::::e.""'J'->- _

Cj

GAMMA.wpd



o
LDC #: 118~bA~(

SDG #: p, -rO, III;" - 8€o8
VALIDATION FINDINGS WORKSHEET

Blanks
Page:-Lof--!

. Reviewer: M <S
2nd Reviewer: LA

" 10(. I

E
OO: Radiochemistry (Method:, L '

, Were blank analyses performed as required? If no, please see qualifications below. '
Were any activities detected in the blanks greater than the minimum detectable activity (MDA)? If yes, please see qualifications below.

fC "~ (I
Units:

I
G.\.. Associated Samples:

a

~ ..

Blank ID Blank Sample Identification
Action

PBs Level
I

rio -' ~lO l"Ifa . 980. (·8L1

Units' Associated Samples·

~
Blank ID Blank Sample Identification

Action
level

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:
If there is activity in the blank above the MDA, sample results within lOx the blank activity will be qualified as not detected ·U·.

BLANKS.35.DOC



~ EBERLINE
l~ SERVICES

November 5, 2007

Ms. Sabina Sudoko
Chemist
Tetra Tech EC, Inc.
1940 E. Deere Avenue, Suite 200
Santa Ana, CA 92705

Reference: Treasure Island, San Francisco CA
Treasure Island, Contract Task Order No. 21
TtECI Subcontract No.: 1017112
Eberline Services W.O. No. R709115-8808
Sample Delivery Group R709115·8808

ORIGINAL

Dear Ms. Sudoko,

\\\J"ii\lV\
Enclosed is a Level:,w CLP-like data package for one soil sample received on September 19,
2007.

o Please call if you have any questions concerning the attached report.

Sincerely,

Melissa Mannion
Senior Program Manager

MCMlnjv

\\\ \)\'('t-
Enclosure: LevelWCLP-like Data Package (1 original and 1 copy)

Electronic Data Deliverable (e-mail)

o
Analytical Services

2030 Wright Avenue

P.O. Box 4040
Richmond, Calitornia 94804-0040

(510) 235-2633 Fax (510) 235-0438
Toll Free (800) 841-5487

www.eberlineservices.com



E B E R LIN ESE R V ICE S / RIC HMO N D
SAMPLE DELIVERY GROUP 8808

SDG 8808
Contact Melissa C. Mannion

SUMMARY D A T A

Client Tetra Tech EC, Inc.
Contract =1-"'0-=1:..-"7....:o1:.:::1~2"-- _

SEC T ION

TAB L E o F CON TEN T S

)

" ) Prepared

Reviewed

About this section

Sample Summaries

Prep Batch Summary

Work Summary

Method Blanks

Lab Control Samples

Duplicates

Data Sheets

Method Summaries

Report Guides

End of Section

bY~

1

3

5

6

7

8

9

10

11

12

26

Lab id =E=B=E.::.=R=L _
Protocol TTFW-CT21
Version Ver 1.0

Form DVD-TOC
Version ~3~.~0~6~~ _

Report date 09/26/07
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Section 1.0

Section 2.0

Section 3.0

Section 4.0

Section 5.0

Section 6.0

Section 7.0

SAMPLE DELIVERY GROUP
R709115-8808

Analysis:

Gamma Spectroscopy

Case Narrative

Chain-of-Custody and Sample Receipt
Information

CLP-Like Summary Report

Aliquot Information

Preparation Log For Quality Control Samples,

Standards and Tracer/Carrier Certification

Sample Analysis Raw Data

Instrument Calibration

2
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Section 1.0

Case Narrative

3



C_J
Eberline Services
W.O. No. R709115-8808

Case Narrative, page 1

1.0 General Comments

Tetra Tech EC, Inc.
Subcontract No. 1017112

November 5, 2007

Sample Delivery Group 8808 is a CLP-like Level IV data package that consists of the
analytical results and supporting documentation for one soil sample. The analysis
performed was gamma scan. The sample ID's and reference dates/times are given in
the Sample Summary section of the Summary Data report. .

The samples were received as stated on the chain-of-custody. Any discrepancies are
noted on the Eberiine Services Sample Receipt Checklist. No holding times v..ere
exceeded.

2.0 Quality Control Summary

Quality Control Samples consisted of a laboratory controlled spike (LCS), a method
blank, and a duplicate analysis. Quality control samples apply to all samples in the
preparation batch. The QC sample results reported on the "Batch QC Summary Sheet"
form of the report have not been divided by the method specific aliquot. The QC sample
data sheets indicate Eberiine Services standard QC aliquot of 1.0 sample.

All QC sample results were within control limits.

3.0 Method Errors

The error for each result is an estimate of the significant random uncertainties incurred in
the measurement process. These are propagated to each final result. They include the
counting (Poisson) uncertainty, as well as those intrinsic errors due to carrier or tracer
standardization, aliquoting, counter efficiencies, weights, or volumes. The follOWing
method errors were propagated to the count error to calculate the 20- ERR(Total):

Method Error
15%

4.0 Analysis Notes

4.1 Gamma Spectroscopy Analyses

The samples were analyzed for gamma activity per Eberline Services Hazardous
Waste Procedure "HWP-100, Sample Preparation for Gamma Spectroscopy".
Rev. 02, dated 01/28/04. Re~rences: EPA 901.1.

Aliquots of the samples were put into standard (calibrated) counting geometries
and counted for gamma activity. The samples were counted within 5 days of
receipt at Ebertine Services. After the initial count the samples v..ere allowed to
stand for 21 days and then were recounted. Both sets of data, 5-<:fay and 21-<:fay
counts, are reported herein. No problems were encountered during the course of
the analyses.

4



Eberline Services
W.O. No. R709115-8808

Case Narrative, page 2

Tetra Tech EC, Inc.
Subcontract No. 1017112

November 5, 2007

5.0 Case Narrative Certification Statement

"I certify that this data package is in compliance with the SOW, both technically
and for completeness, for other than the conditions detailed above. Release of the
data obtained in this hard copy data package has been authorized by the
Laboratory Manager or a designee, as verified by the following signature."

~. )

Melissa C. Mannion
Senior Program Manager
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\.

RICHMOND, CA LABORATORY
SAMPLE RECEIPT CHECKLIST'w H' .. ___ ...

I-

Client: _T~Tt~ ~ City .9tN pt;:€1;o State VA-
DatelTime received ~l't r"7 (r

CoC No. Pl) :#- /011111-

Container 1.0. No. I~ ~ f 1 2-(Requested TAT (Days) P.O. Received Yes [ ] No [ ]

INSPECTION

1. Custody seals on shipping container intact? Yes [ 1 No[ ] N/A ['{]

2. Custody seals on shipping container dated & signed? Yes [ ] No [ ] N/A [Y- ]
3. Custody seals on sample containers intact? Yes~ ] No [ ] N/A [ ]

4. Custody seals on sample containers dated & signed? Yes~] No [ ] N/A [ ]

5. Packing material is: ( 3 et
[

] Dry [ )']

6. Number of samples in shipping container: Sample Matri

7. Number of containers per sample: I (Or see CoC )
r

8. Samples are in correct container Yes ['f] No [ ]

9. Paperwork agrees with samples? Yes [7'] No[ ]

10. Samples have: Tape [ ] Hazard labels [ ] Rad labels [ ] Appropriate sample lab els [')1]

11. Samples are: In good condition ~] Leaking [ ] Broken Container [ ] Missing [ ]

12. Samples are: Preserved [ ] Not preserved [ ]pH Preservative

13. Describe any anomalies:

14. Was P.M. notified Of~malieS? Ye~ No [ ] Date

15. Inspected by Date:e~ It Cl Time: ~ (): 1.r-
I \ . \

Customer
I I

\

I
Customer Sample

I I ISample No. cpm mRfhr Wipe No. cpm mRfhr wipe

I I I I

I I I I I
I I I I I II I

I
I i

I i
II I !

I I I I
I I I I I
i I I
I I I I
I

I ! I
II I!

\ ion Chamber Ser. No. _

Alpha Meter Ser. No.

Beta/Gamma Meter Ser. No.

Calibration date _

Calibration date _

Calibration date

Form SCP-02, 06-24-05 Page A3 of A14

7

'over S5 years ofquality nuclear selVlces'



Section 3.0
CLP-Like Summary Report
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EBERLINE SERVICES/RICHMOND
SAMPLE DELJ:VERY GR.OUP 8808(l SDG .",8...8...0...8'-- _

'~~ntact Melissa C. Mannion REPORT GUIDE
Client Tetra Tech EC, Inc.

Contract ..1""0""1....7-=1...1=:2=- _

ABOUT THE DATA SUMMARY SECTION

The Data Summary Section of a Data Package has all data, in several
useful orders, necessary for first level, routine review of the data
package for a Sample Delivery Group (SDG). This section follows the
Data Package Narrative, which has an overview of the data package and a
discussion of special problems. It is followed by the Raw Data Section,
which has full details.

The Data Summary Section has several groups of reports:

SAMPLE SUMMARIES

The Sample and QC Summary Reports show all samples, including QC
samples, reported in one SDG. These reports cross-reference client and
lab sample identifiers.

PREPARATION BATCH SUMMARY

The Preparation Batch Summary Report shows all preparation batches
(lab groupings reflecting how work was organized) relevant to the
reported SDGwith information necessary to check the completeness and
consistency of the SDG.

WORK SUMMARY

The Work Summary Report shows all samples and work done on them
relevant to the reported SDG.

METHOD BLANKS

The Method Blank Reports, one for each Method Blank relevant to the
SDG, show all results and primary supporting information for the blanks.

LAB CONTROL SAMPLES

The Lab Control Sample Reports, one for each Lab Control Sample relevant
to the SDG, show all results, recoveries and primary supporting
information for these QC samples.

DUPLICATES

(~REPOR.T GUJ:DES
Page 1

SUMMARY DATA SECTJ:ON
Page 1

11

Lab id .::::EB~E:::R~L:::..-__
Protocol TTFW-CT21
Version Ver 1.0

Form DVD-RG
Version ~3~.~O~6 __

Report date 09/26/07



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP 8808

/- ) SDG ~8~8~08::....- _
~~ontact Melissa C. Mannion GUIDE, cont.

Client Tetra Tech EC, Inc.
Contract .=1""0..=1'"'"7...,1...1...2=---- _

ABOUT THE DATA SUMMARY SECTION

u

The Duplicate Reports, one for each Duplicate and Original sample pair
relevant to the SDG, show all results, differences and primary
supporting information for these QC samples.

MATRIX SPIKES

The Matrix Spike Reports, one for each Spiked and Original sample pair
relevant to the SDG, show all results, recoveries and primary supporting
information for these QC samples.

DATA SHEETS

The Data Sheet Reports, one for each client sample in the SDG, show all
results and primary supporting information for these samples.

METHOD SUMMARIES

The Method Summary Reports, one for each test used in the SDG, show all
results, QC and method performance data for one analyte on one or two
pages. (A test is a short code for the method used to do certain work
to the client's specification.)

REPORT GUIDES

The Report Guides, one for each of the above groups of reports, have
documentation on how to read the associated reports.

(' ')
'---~PORT GUIDES

Page 2
SUMMARY DATA SECTION

Page 2

12

Lab id EBERL
Protocol TTFW-CT21
Version Ver 1.0

Form DVD-RG
Vers ion .::3'-=.....:0""'6"-- _

Report date 09/26/07



( .') SOG ,:;:8,:;:8""0""8 _

\· __Jtact Melissa C. Mannion

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP 8808

LAB SAMPLE SUMMARY
Client Tetra Tech EC , Inc.

Contract ~~~0~1~7=1=1~2 __

LAB CHAIN OF

SAMPLE ID CLIENT SAMPLE ID LOCATION MATRIX LEVEL PROJ. NO. CUSTODY COLLECTED

R709115-01 21-001-MH Treasure Island SOIL CTO_21 09/18/07 15:10

R709115-02 Lab Control Sample SOIL CTO_21

R709115-03 Method Blank SOIL CTO_21

R709115-04 Duplicate (R709115- 01) Treasure Island SOIL CTO_21 09/18/07 15:10

/---\
\--k SUMMARY

Page 1

SUMMARY DATA SECTION

Page 3

13

Lab id EBERL

Protocol TTFW-CT21

Version Ver 1.0

Form DVD-LS

Version ~3~.0~6~ __

Report date 09/26/07



EBERLINE SERVICES/RICHMOND

r -;SOO "'8"'8"'08"- _

\~_ ••tact Melissa C. Mannion

SAMPLE DELIVERY GROUP 8808

QC SUMMARY
Client Tetra Tech EC, Inc.

Contract ~1~0~1~7~1~1~2 _

CHAIN OF % SAMPLE BASIS DAYS SINCE LAB DEPARTMENT

;>CBATCH CUSTODY CLIENT SAMPLE In MATRIX mIST AMOUNT AMOUNT RECEIVED COLL SAMPLE In SAMPLE In

3808 21-oo1-MIl SOIL 18.0 222 g 09/19/07 1 R7o911S-01 8808-001

Method Blank SOIL R70911S-03 8808-003

Lab Control Sample SOIL R70911S-02 8808-002

Duplicate (R709115-o1) SOIL 18.0 222 g 09/19/07 1 R70911S-04 8808-004

e]

/)
~QC SUMMARY

Page 1

SUMMARY DATA SECTION

Page 4

14

Lab id EBERL

Protocol TTFW-CT21

version Ver 1.0

Form DVD-OS

Version ~3~.~06~ __

Report date 09/26/07



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP 8808

SDG ~8~80~8::- _

Contact Melissa C. Mannion PREP BATCH SUMMARY
Client Tetra Tech EC, Inc.

Contract ,,1"'0"'1...7"'1"'1"'2'-- _

PREPARATION ERROR PLlINCHETS ANALYZED ------- OUALI-

TEST MATRIX METHOD BATCH 2(1 \' CLIENT MORE RE BLANK LCS DUP/ORIG MS/ORIG FIERS

Gainma Spectroscopy

SOIL Gamma Scan 6107-192 15.0 1 1 1 1/1

Duplicates and Matrix Spikes are those with original (Client) sample in this Sample Delivery Group.

Blank and LCS planchets are those in the same preparation batch as some Client, Duplicate or Spike sample.

(J

Page 1

SUMMARY DATA SECTION

Page 5

Lab id EBERL

Protocol TTFW-CT21

Version Ver 1.0

Form DVD-PBS

Version 3.06

Report date 09/26/07

15



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP 8808

,/' --'" SOO 8808
\. ) ~l~'----.--
,-_.ltact Me ~ssa C. Mann~on LAB WORK SUMMARY

Client Tetra Tech EC, Inc.

Contract .;1~0=.17~1~1,",2~ _

LAB SAMPLE CLIENT SAMPLE In

COLLECTED LOCATION MATRIX SUF-

RECEIVED CUSTODY Proj. No. PLANCHET TEST FIX ANALYZED REVIEWED BY METHOD

R709115-01 2l-001-Mll 8808-001 GAM 09/24/07 09/25/07 CSS Gamma Scan

09/18/07 Treasure Island SOIL

09/19/07 CTO_21

R709115-02 Lab Control Sample 8808-002 GAM 09/25/07 09/25/07 CSS Gamma Scan

SOIL

CTO_21

R709115-03 Method Blank 8808-003 GAM 09/25/07 09/25/07 CSS Gamma Scan

SOIL

CTO_21

R709115-04 Duplicate (R7091l5-01) 8808-004 GAM 09/25/07 09/25/07 CSS Gamma Scan

09/18/07 Treasure Island SOIL

09/19/07 CTO_21

f)
---

COUNT·S OF TESTS BY SAMPLE TYPE
TEST Proj. No. METHOD REFERENCE CLIENT MORE RE BLANK LCS DUP SPIKE 'TOTAL

GAM CTO_21 Gamma Scan EPA 901.1 1 1 1 1 4

TOTALS 1 1 1 1 4

/)
,,-~WORK StJMMAR.Y

Page 1

StJMMAR.Y DATA SECTION

Page 6

Lab id "'EB"'E"'Ro=L'--__

protocol TTFW-CT21

Version Ver 1.0

Form DVD-LWS

Version ~3~.0~6~__

Report date 09/26/07

16



8808-003

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP 8808

Method Blank
METHOD BLANK

_____________ SOIL

SOO 8808 Client Tetra Tech EC, Inc.
Contact Melissa C. Mannion Contract 1017112

Lab sample id R709115-03 Client sample id Method Blank
Dept sample id 8808-003 Material/Matrix

Proj. No. eTa 21

(

RESULT 217 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (TOTAL) pCi/g pCi/g FIERS TEST

Potassium-40 13966-00-2 U 240 U GAM
Cobalt-60 10198-40-0 U 9.16 0.036 U GAM
Cesium-137 10045-97-3 U 10.0 0.113 U GAM
Europium-152 14683-23-9 U 71.0 0.130 U GAM
Europium-154 15585-10-1 U 25.9 0.230 U GAM
Thall ium..., 2 08 14913-50-9 U 9.56 U GAM
Lead-210 14255-04-0 U 862 U GAM
Bismuth-212 14913-49-6 U 120 U GAM

'Lead-212 15092-94-1 U 14.7 U GAM
~Bismuth-214 14733-03-0 U 32.6 U GAM

Lead-214 15067-28-4 U 38.3 U GAM
Radium-226 13982-63-3 U 31. 7 1.00 U GAM
Actinium-228 14331-83-0 U 44.5 U GAM
Thorium-230 14269-63-7 U ~620 U GAM

Thorium-232 7440-29-1 U 44.5 1.69 U GAM
Protactinium-234m 378783-76-7 U 1430 U GAM
Thorium-234 15065-10-8 U 5.89 U GAM
Uranium-235 15117-96-1 U 37.9 0.195 U GAM
Americium-241 14596-10-2 U 38.1 U GAM

Treaure Island

I QC-BLANK #62904

()
- METHOD BLANKS

Page 1
SUMMARY DATA SECTION

Page 7

Lab id EBERL
Protocol TTFW-CT21
Version Ver 1.0

Form DVD-DS
Version ~3~.~0~6 __

Report date 09/26/07

17



C) 8808-002

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP 8808

LAB CONTROL SAMPLE
Lab Control Sample

SOO 8808

Contact Melissa C. Mannion

Lab sample id R709115-02

Dept sample id 8808-002

Client Tetra Tech EC, Inc.

Contract .=1.;:0.=1.:..7=.11"'2"- _

Client sample id Lab Control Sample

Material/Matrix SOIL

Proj. No. CTC 21

RESULT 2u ERR MDA RDL QUALI- ADDED 2u ERR REC 2u IMl'S PROTOCOL

ANALYTE pCi/g (TOTAL) pCi/g pCi/g FIERS TEST pCi/g pCi/g % (TOTAL) LIMITS

Cobalt-60 555 88 ....ll.:2...- 0.036 GAM 473 19 117 81-119 75-125 .
Cesium-137 510 80 ~ 0.113 GAM 476 19 107 83-1'17 75-125

Americium-241 565 87 14.1 GAM 505 20 112 82-118 75-125

Treaure Island

/' )
\. j Ll\B CONTROL SAMPLES

Page 1

SUMMARY DATA SECTION

Page 8

18

Lab id EBERL

Protocol TTFW-CT21

Version ver 1.0

Form DVD-LCS

Version·~3~.~06~ _

Report date 09/26/07



8808-004

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP 8808

21-001-MH

DUPLICATE

SDG 8808 Client Tetra Tech EC, Inc.

Contact Melissa C. Mannion Contract 1017112

DUPLICATE ORIGINAL

Lab sample id R709115-04 Lab sample id R709115-01 Client sample id 21-001-MH

Dept sample id 8808-004 Dept sample id 8808-001 Location/Matrix Treasure Island SOIL

Received 09/19(07 Collected/Weight 09(18(07 15:10 222 q

% moisture 18.0 % moisture 18.0 CUstody/Proj. No. CTO 21

DUPLICATE 2CT ERR MDA RDL OtJALI- ORIGINlIL 2CT ERR MDA QtJALI- RPD 2CT DER

ANALYTE pCi/g (TOTAL) pCi/g, pCi/g FIERS TEST pCi/g (TOTAL) pCi/g FIERS % TOT CT

Potassium-40 5.65 1.2 0.589 GAM 6.00 1.0 0.310 6 27 0.4

Cobalt-60 U ~ 0.036 U GAM U 0.025 0 - 1.0

Cesium-137 U 0.094 0.113 U GAM U 0.068 U - 0.4

Europium-152 U ~ 0.130 U GAM U ~ 0 - 0.9

Europiurn-154 U 0.164 0.230 U GAM U 0.068 0 - 1.1

Thallium-208 0.108 0.057 0.058 GAM 0.095 0.032 0.028 13 65 0.4

Lead-210 1.67 0.57 0.662 GAM 1.51 0.33 0.306 10 41 0.5
, "~muth- 212 0.568 0.57 0.642 U GAM U 0.353 0 - 0.6

'. _-=~d-212 0.360 0.081 0.072 GAM 0.346 0.060 0.033 4 29 0.3

Bismuth-2l4 0.487 0.14 0.124 GAM 0.483 0.094 0.058 1 35 0

Lead-214 0.640 0.16 0.141 GAM 0.527 0.10 0.066 19 33 1.2

Radium-226 0.473 0.14 0.120 1.00 GAM 0.469 0.091 0.057 1 35 0

Actinium-228 U 0.276 U GAM U 0.126 0 - 1.0

Thorium-230 U 4.65 U GAM U 2.16 0 - 1.0

Thorium-232 0.246 0.19 0.242 1.69 GAM 0.244 0.097 0.102 1 88 0

Protactinium-234m U 8.83 U GAM U 3.98 0 - 1.0

Thorium-234 U 0.032 U GAM U 0.015 0 - 1.0

Uranium-235 U ~ 0.195 U GAM U 0.094 U - 1.0

Americium-241 U 0.063 U GAM U 0.030 U - 0.9

Treaure Island

QC-DUP#l 62905

/ 0,,)
\. DUPLICATES

Page 1

SUMMARY DATA SECTION

Page 9

I Gamma Spec. Method - EPA 901.1, 5-Day Count

Lab id EBERL

Protocol TTFW-CT21

Version Ver 1.0

Form DVD-DUP

Version .=:3..:..~0~6 _

Report date 09(26(07

19



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP 8808

,- --"I ,
1

\._~'

8808-001
DATA SHEET

21-00~-MH

SDG 8808 Client Tetra Tech EC, Inc.
Contact Melissa C. Mannion Contract 1017112

Lab sample id R709J.J.5-01 Client sample id 21-001-MH
Dept sample id 8808-001 Location/Matrix Treasure Island SOIL

Received 09/19/07 Collected/Weight 09/18/07 15:10 222 g
% moisture 18.0 Custody/Proj. No. CTO 21

RESULT 20' ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (TOTAL) pCi/g pCi/g FIERS TEST

Potassium-40 13966-00-2 6.00 1.0 0.310 GAM
Cobalt-60 10198-40-0 U 0.025 0.036 U GAM
Cesium-137 10045-97-3 U 0.068 0.113 U GAM
Europium-152 14683-23-9 U 0.192 0.130 U GAM
Europium-154 15585,.-10-1 U 0.068 0.230 U GAM
Thallium-208 14913-50-9 0.095 0.032 0.028 GAM
Lead-210 14255-04-0 1.51 0.33 0.306 GAM

"Bismuth-212 14913-49-6 U 0.353 U GAM
)Lead-212 15092-94-1 0.346 0.060 0.033 GAM

Bismuth-214 14733-03-0 0.483 0.094 0.058 GAM
Lead-214 15067-28-4 0.527 0.10 0.066 GAM
Radium-226 13982-63-3 0.469 0.091 0.057 1.00 GAM
Actinium-228 14331-83-0 U 0.1.26 U GAM
Thorium-230 14269-63-7 U 2.16 U GAM
Thorium-232 7440-29-1 0.244 0.097 0.102 1.69 GAM
Protactinium-234m 378783-76-7 U 3.98 U GAM
Thorium-234 15065-10-8 U 0.015 U GAM
Uranium-235 151.17-96-1 U 0.094 0.195 U GAM
Americium-241 14596-10-2 U 0.030 U GAM

- Treaure Island

I Gamma Spec. Method - EPA 901.1, 5-DayCount

'~ DATA SHEETS
Page 1

SUMMARY DATA SECTION
Page 10

20

Lab id =E:::B:::E'"-'R:::L:....-__
Protocol TTFW-CT21
Version Ver 1.0

Form DVD-DS
Version ~3~.~0~6 __

Report date 09/26/07



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP 8808

r---"Test~ Matrix SOIL

\ J SOO 8808=2.- _

Contact Melissa C. Mannion

LAB METHOD SUMMARY
GAMMA SCAN

GAMMA SPECTROSCOPY

Client Tetra Tech EC, Inc.

Contract =1~0=1~7=1=1~2 _

RESULTS

Nominal values and limits from method

Treaure Island

RAW SUF-

Preparation batch 6107-192

SAMPLE m TEST FIX PLANCHET

Americium-

Cobalt-60 Cesium-137 241

U U U

ok ok ok

U U U

U U U

0.036 0.113RDLs (pCi/g)

CLIENT SAMPLE m

21-00l-MH

Lab Control Sample

Method Blank

Duplicate (R709115-01)

8808-001

8808-002

8808-003

8808-004

R709115-01

R709115-02

R709115-03

R709115-04

METHOD PERFORMANCE
PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYSLiB

SAMPLE m
RAW SUF-

TEST FIX CLIENT SAMPLE m
MDA

pCi/g

ALIQ

9 FAC TION % % min keV KeV HELD PREPARED

ANAL

YZED DETECTOR

Preparation batch 6107-192 20- prep e=or 15.0 % Reference Lab Notebook #6107, pg.192

/" 21-001-MH 0.025 1039 6 09/24/07 09/24R7 ,-01 177 JR, 01, 00

R7~''':!5-02 Lab Control Sample -lLL. 1. 00 220 09/24/07 09/25 JR,07,OO

R709115-03 Method Blank ----2....li.. 1.00 231 09/24/07 09/25 JR,08,OO

R709115-04 Duplicate (R709115-01) ~ 177 231 7 09/24/07 09/25 JR,Ol,OO

Nominal values and limits from method 0.036 1.00 100 180

MDA~±~PROCEDURES REFERENCE

HWP-I00

EPA 901.1

Sample Preparation for Gamma Spectrometry, rev 2

AVERAGES ± 2 SO

FOR 4 SAMPLES YIELD ±_---

z-)
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SUMMARY

Client Tetra Tech EC, Inc.
Contract ~1~0~1~7~1~1~2~ __

The Sample and QC Summary Reports show all samples, including QC
samples, reported in one Sample Delivery Group (SDG).

The Sample Summary Report fully identifies client samples and gives the
corresponding lab sample identification. The QC Summary Report shows at
the sample level how the lab organized the samples into batches and
generated QC samples. The Preparation Batch and Method Summary Reports
show this at the analysis level.

The following notes apply to these reports:

* LAB SAMPLE ID is the lab's primary identification for a sample.

* DEPARTMENT SAMPLE ID is an alternate lab id, for example one
assigned by a radiochemistry department in a lab.

* CLIENT SAMPLE ID is the client's primary identification for a
sample. It includes any sample preparation done by the client

, ) that is necessary to identify the sample.

* QC BATCH is a lab assigned code that groups samples to be
processed and QCed together. These samples should have similar
matrices.

QC BATCH is not necessarily the same as SDG, which reflects
samples received and reported together.

* All Lab Control Samples, Method Blanks, Duplicates and Matrix
Spikes are shown that QC any of the samples. Due to possible
reanalyses, not all results for all these QC samples may be
relevant to the SDG. The Lab Control Sample, Method Blank,
Duplicate, Matrix Spike and Method Summary Reports detail these
relationships.

:';
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Client Tetra Tech EC f Inc.
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PRE-PARATION BATCH SUMMARY

The preparation Batch Summary Report shows all preparation batches ~n

one Sample Delivery Group (SDG) with information necessary to check the
completeness and consistency of the SDG.

The following notes apply to this report:

(J

*

*

*

*

The preparation batches are shown in the same order as the
Method Summary Reports are printed.

Only analyses of planchets relevant to the SDG are included.

Each preparation batch should have at least one Method Blank
and LCS in it to validate client sample results.

The QUALIFIERS shown are all qualifiers other than U, J, B, L
and H that occur on any analysis in the preparation batch. The
Method Summary Report has these qualifiers on a per sample
basis.

These qualifiers should be reviewed as follows:

X Some data has been manually entered or modified.
Transcription errors are possible.

P One or more results are 'preliminary'. The data is not
ready for final reporting.

2 There were two or more results for one analyte on one
planchet imported at one time. The results in DVD may
not be the same as on the raw data sheets.

Other lab defined qualifiers may occur. In general, these
should be addressed in the SDG narrative.

(;
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WORK SUMMARY

C]

The Work Summary Report shows all samples, including QC samples, and all
relevant analyses in one Sample Delivery Group (SDG). This report is
often useful as supporting documentation for an invoice.

The following notes apply to this report:

* TEST is a code for the method used to measure associated
analytes. Results and related information for each analyte
are on the Data Sheet Report. In special cases, a test code
used in the summary data section is not the same as in
associated raw data. In this case, both codes are shown on the
Work Summary.

* SUFFIX is the lab's code to distinguish multiple analyses
(recounts, reworks, reanalyses) of a fraction of the sample.
The suffix indicates which result is being reported. An empty
suffix normally identifies the first attempt to analyze the
sample.

* The LAB SAMPLE ID, TEST and SUFFIX uniquely identify all
supporting data for a result. The Method Summary Report for
each TEST has method performance data, such as yield, for each
lab sample id and suffix and procedures used in the method.

* PLANCHET is an alternate lab identifier for work done for one
test. It, combined with the TEST and SUFFIX, may be the best
link to raw data.

* For QC samples, only analyses that directly QC some regular
sample are shown. The Lab Control Sample, Method Blank,
Duplicate, Matrix Spike and Method Summary Reports detail these
relationships.

* The SAS (Special Analytical Services) Number is a client or lab
assigned code that reflects special processing for samples, such
as rapid turn around. Counts of tests done are lists by SAS
number since it is likely to affect prices.

()
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Client Tetra Tech EC , Inc.
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E B E R LIN ESE R V I C'E S / RIC HMO N D
SAMPLE DELIVERY GROUP 8808

(~ SDG .::<8.::<8-"'0.,.8 _
~ontact Melissa C. Mannion

DATA SHEET

The Data Sheet Report shows all results and primary supporting
information for one client sample or Method Blank. This report
corresponds to both the CLP Inorganics and Organics Data Sheet.

The following notes apply to this report:

* TEST is a code for the method used to measure an analyte. If
the TEST is empty, no data is available; the analyte was not
analyzed for.

* The LAB SAMPLE ID and TEST uniquely identify work within the
Summary Data Section of a Data Package. The Work Summary and
Method Summary Reports further identify raw data that underlies
this work.

The Method Summary Report for each TEST has method performance
data, such as yield, for each Lab Sample ID and a list of
procedures used in the method.

* ERRORs can be labeled TOTAL or COUNT. TOTAL implies a
preparation (non-counting method) error has been added, as
square root of sum of squares, to the counting error denoted by
COUNT. The preparation errors, which may vary by preparation
batch, are shown on the Method Summary Report.

* A RESULT can be 'N.R.' (Not Reported) .
this work but chooses not to report it
was reported at another time.

This means the lab did
now, possibly because it

* When reporting a Method Blank, a RESULT can be 'N.A.' (Not
Applicable). This means there is no reported client sample work
in the same preparation batch as the Blank's result. This is
likely to occur when the Method Blank is associated with
reanalyses of selected work for a few samples in the SDG.

The following qualifiers are defined by the DVD system:

U The RESULT is less than the MDA (Minimum Detectable Activity) .
If the MDA is blank, the ERROR is used as the limit.

()
/ REPORT GUIDES
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DATA

con t .

SHEET

Client Tetra Tech EC, Inc.
Contract .=:1~0-=1""'7..:.1.""'1~2=__ _

(J

J The RESULT is less than the ROL (Required Detection Limit) and
no U qualifier is assigned.

B A Method Blank associated with this sample had a result without
a U flag and, after correcting for possibly different aliquots,
that result is greater than or equal to the MDA for this sample.

Normally, B is not assigned if U is. When method blank
subtraction is shown on this report, B flags are assigned based
on the unsubtracted values while U'S are assigned based on the
subtracted ones. Both flags can be assigned in this case.

For each sample result, all Method Blank results in the same
preparation batch are compared. The Method Summary Report
documents this and other QC relationships.

L Some Lab Control Sample that QC's this sample had a low
recovery. The lab can disable assignment of this qualifier.

H Similar to 'L' except the recovery was high.

P The RESULT is 'preliminary'.

X Some data necessary to compute the RESULT, ERROR or MDA was
manually entered or modified.

2 There were two or more results available for this analyte. The
reported result may not be the same as in the raw data.

Other qualifiers are lab defined. Definitions should be in the
SDG narrative.

The following values are underlined to indicate possible problems:

* An MDA is underlined if it is bigger than its ROL.

* An ERROR is underlined if the 1.645 sigma counting error is
bigger than both the MDA and the RESULT, implying that the MDA

/ ~''\
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DATA SHEET

may not be a good estimate of the 'real' minimum detectable
activity.

* A negative RESULT is underlined if it is less than the negative
of its 2 sigma counting ERROR.

* When reporting a Method Blank, a RESULT is underlined if
greater than its MDA. If the MDA is blank, the 2 sigma counting
error is used in the comparison.

'\
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LAB CONTROL SAMPLE

The Lab Control Sample Report shows all results, recoveries and primary
supporting information for one Lab Control Sample.

The following notes apply to this report:

* All fields in common with the Data Sheet Report have similar
usage. Refer to its Report Guide for details.

* An amount ADDED is the lab's value for the actual amount spiked
into this sample with its ERROR an estimate of the error of this
amount.

An amount added is underlined if its ratio to the corresponding
RDL is outside protocol specified limits.

* REC (Recovery) is RESULT divided by ADDED expressed as a
percent.

C~ * The first, computed limits for the recovery reflect:

1. The error of RESULT, including that introduced by
rounding the result prior to printing.

If the limits are labeled (TOTAL), they include
preparation error in the result. If labeled (COUNT),
they do not.

2. The error of ADDED.

3. A lab specified, per analyte bias. The bias changes the
center of the computed limits.

* The second limits are protocol defined upper and lower QC limits
for the recovery.

* The recovery is underlined if it is outside either of these
ranges.

(~)
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CJ

DUPLICATE

The Duplicate Report shows all results, differences and primary
supporting information for one Duplicate and associated Original sample.

The following notes apply to this report:

* All fields in common with the Data Sheet Report have similar
usage. This applies both to the Duplicate and Original sample
data. Refer to the Data Sheet Report Guide for details.

If the Duplicate has data for a TEST and the lab did not do this
test to the Original, the Original's RESULTs are underlined.

* The RPD (Relative Percent Difference) is the absolute value of
the difference of the RESULTs divided by their average expressed
as a percent.

If both RESULTs are less than their MDAs, no RPD is computed and
a '-' is printed.

For an analyte, if the lab did work for both samples but has
data for only one, the MDA from the sample with data is used as
the other's result in the RPD.

* The first, computed limit is the sum, as square root of sum of
squares, of the errors of the results divided by the average
result as a percent, hence the relative error of the difference
rather than the error of the relative difference. The errors
include those introduced by rounding the RESULTs prior to
printing.

If this limit is labeled TOT, it includes the preparation error
in the RESULTs. If labeled CNT, it does not.

This value reported for this limit is at most 999.

* The second limit for the RPD is the larger of:

1. A fixed percentage specified in the protocol.

( )
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* The DER is underlined if it is greater than the sigma factor,
typically 2 or 3, shown in the header for the first RPD limit.

DUPLICATE

2. A protocol factor (typically 2) times the average MDA as
a percent of the average result. This limit applies
when the results are close to the MDAs.

* The RPD is underlined if it is greater than either limit.

* If specified by the lab, the second limit column is replaced by
the Difference Error Ratio (DER) , which is the absolute value
of the difference of the results divided by the quadratic sum of
their one sigma errors, the same errors as used in the first
limit.

Except for differences due to rounding, the DER is the
same as the RPD divided by the first RPD limit with the
limit scaled to 1 sigma.

(J L-- -J
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The Matrix Spike Report shows all results, recoveries and primary
supporting information for one Matrix Spike and associated Original
sample.

The following notes apply to this report:

* All fields in common with the Data Sheet Report have similar
usage. This applies both to the Spiked and Original sample
data. Refer to the Data Sheet Report Guide for details.

If the Spike has data for a TEST and the lab did not do this
test to the Original, the original's RESULTs are underlined.

u

*

*

*

An amount ADDED is the lab's value for the actual amount spiked
into the Spike sample with its ERROR an estimate of the error of
this amount.

An amount is underlined if its ratio to the corresponding RDL is
outside protocol specified limits.

REC (Recovery) is the Spike RESULT minus the Original RESULT
divided by ADDED expressed as a percent.

The first, computed limits for the recovery reflect:

1. The errors of the two RESULTs, including those
introduced by rounding them prior to printing.

If the limits are labeled (TOTAL), they include
preparation error in the result. If labeled (COUNT),
they do not.

2. The error of ADDED.

3. A lab specified, per analyte bias. The bias changes the
center of the computed limits.

* The second limits are protocol defined upper and lower QC limits
for the recovery.

( )
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These limits are left blank if the Original RESULT is more than
a protocol defined factor (typically 4) times ADDED. This is a
way of accounting for that when the spike is small compared to
the amount in the original sample, the recovery is unreliable.

* The recovery is underlined (out of spec) if it is outside either
of these ranges.

Ii
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EBERLINE SERVICES/RICHMOND
SAMPLE DEL~VERY GROUP 8808

METHOD SUMMARY

The Method Summary Report has two tables. One shows up to five results
measured using one method. The other has performance data for the
method. There is one report for each TEST, as used on the Data Sheet
Report.

The following notes apply to this report:

* Each table is subdivided into sections, one for each preparation
batch. A preparation batch is a group of aliquots prepared at
roughly the same time in one work area of the lab using the same
method.

o

There should be Lab Control Sample and Method Blank results in
each preparation batch since this close correspondence makes the
QC meaningful. Depending on lab policy, Duplicates need not
occur in each batch since they QC sample dependencies such as
matrix effects.

* The RAW TEST column shows the test code used in the raw data to
identify a particular analysis if it is different than the test
code in the header of the report. This occurs in special cases
due to method specific details about how the lab labels work.

The Lab Sample or Planchet ID combined with the (Raw) Test Code
and Suffix uniquely identify the raw data for each analysis.

* If a result is less than both its MDA and RDL, it is replaced by
just 'u' on this report. If it is greater than or equal to the
RDL but less than the MDA, the result is shown with a 'u' flag.

The J and X flags are as on the data sheet.

* Non-U results for Method Blanks are underlined to indicate
possible contamination of other samples in the preparation
batch. The Method Blank Report has supporting data.

* Lab Control Sample and Matrix Spike results are shown as: ok, No
data, LOW or HIGH, with the last two underlined. 'No data'
means no amount ADDED was specified. 'LOW' and 'HIGH'

()
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METHOD SUMMARY

correspond to when the recovery is underlined on the Lab Control
Sample or Matrix Spike Report. See these reports for supporting
data.

* Duplicate sample results are shown as: ok, No data, or OUT, with
the last two underlined. 'No data' means there was no original
sample data found for this duplicate. 'OUT' corresponds to when
the RPD is underlined on the Duplicate Report. See this report
for supporting data.

* If.the MDA column is labeled 'MAX MDA', there was more than one
result measured by the reported method and the MDA shown is the
largest MDA. If not all these results have the same RDL, the
MAX MDA reflects only those results with RDL equal to the
smallest one.

MDAs are underlined if greater than the printed RDL.

* Aliquots are underlined if less than the nominal value specified
for the method.

* Prepareation factors are underlined if greater than the nominal
value specified for the method.

* Dilution factors are underlined if greater than the nominal
value specified for the method.

* Residues are underlined if outside the range specified for the
method. Residues are not printed if yields are.

* Yields, which may be gravimetric, radiometric or some type of
recovery depending on the method, are underlined if outside the
range specified for the method.

* Efficiencies
the method.
this test is

are underlined if outside the range specified for
Efficiencies are detector and geometry dependent so
only approximate.

* Count times are underlined if less than the nominal value

/ --\
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specified for the method.

* Resolutions (as FWHMjFull Width at Half Max) are underlined if
greater than the method specified limit.

* Tracer drifts are underlined if their absolute values are
greater than the method specified limit. Tracer drifts are
not printed if percent moistures are.

* Days Held are underlined if greater than the holding time
specified in the protocol.

* Analysis dates are underlined if before their planchet's
preparation date or, if a limit is specified, too far after
it.

o
For some methods, ratios as percentages and error estimates for them are
computed for pairs of results. A ratio column header like '1+3' means
the ratio of the first result column and the third result column.

Ratios are not computed for Lab Control Sample, Method Blank or
Matrix Spike results since their matrices are not necessarily
similar to client samples'.

The error estimate for a ratio of results from one planchet reflects
only counting errors since other errors should be correlated. For a
ratio involving different planchets, if QC limits are computed based on
total errors, the error for the ratio allows for the preparation errors
for the planchets.

The ratio is underlined (out of spec) if the absolute value of its
difference from the nominal value is greater than its error estimate.
If no nominal value is specified, this test is not done.

For Gross Alpha or Gross Beta results, there may be a column showing the
sum of other Alpha or Beta emitters. This sum includes all relevant
results in the DVD database, whether reported or not. Results in the
sum are weighted by a particles/decay value specified by the lab for
each relevant analyte. Results less than their MDA are not included.
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No sums are computed for Lab Control, Method Blank or Matrix Spike
samples since their various planchets may not be physically related.

If a ratio of total isotopic to Gross Alpha or Beta is shown, the error
for the ratio reflects both the error in the Gross result and the sum,
as square root of sum of squares, of the errors in the isotopic results.

For total elemental uranium or thorium results, there may be a column
showing the total weight computed from associated isotopic results.
Ignoring results less than their MDAs, this is a weighted sum of the
isotopic results. The weights depend on the molecular weight and
half-life of each isotope so as to convert activities (decays) to weight
(atoms) .

If a ratio of total computed to measured elemental uranium or thorium is
shown, the error for the ratio reflects the errors in all the
measurements.

C)
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8808

_LOG-IN VERIFICATION
( )11 samples
~All planchets

LOG-IN VERIFICATION 8808
08:41:25 25-SEP-07

Cust, set 0 0
Page 1

R709115 TETRATECH_FW Pr Mgr.... MCM Rcvd ... 09/19/07
",... Tetra Tech EC, Inc. Charge.... 00-000 Due.... 09/26/07

( ,
Alameda Point Chemist... Value ... O.

Created ... 21-SEP-07 Billed .. O.
Billing status.. open

/~.'"

CTO 021 TREASURE ISLAND Calc. units..... pcr /Unit alq Min Pri (

/ 0

~rc/ ~ ogO/-

Bli:g;[lo:I;L
I1c2-/$

dpm rec carr/
smp elm typ mg rec Ash wgt 1st sep 2nd sep trac

,'-'. ----- ------ --------- ---------- ---------- ---------------
1 GLS 0.00 0.0000 0.000 0 0.000 0 177. 3 vi' gram # 0

2 GLS 0.00 0.0000 0.000 0 0.000 0 1. 000 v' smpl # 0

:c() 3 GLS 0.00 0.0000 0.000 0 O. 000 0 1. 000 c/ smpl # 0

4 GLS 0.00 0.0000 0.000 0 0.000 0 177.3 V gram # 0
,-'

Carriers/Tracers used -----

\ ...

66



8808

{~-IN VERIFICATION
All samples
All planchets

R709115 TETRATECH FW
Tetra Tech EC, Inc.
Alameda Point

CTO 021 TREASURE ISLAND

LOG-IN VERIFICATION 8808
08:15:14 03-0CT-07
Cust,set 0 0

Page 1

Pr Mgr MCM Rcvd 09/19/07
Charge 00-000 Due 09/26/07
Chemist... Value... O.
Created ... 21-SEP-07 Billed.. O.
Billing status .. open
Calc. units ..... PCI /Unit alq Min Pri

/ 0

hccrr( ~06JO~
ItJ. I'?J. - !'B

dpm rec lef'b{ 07 carr/
smp elm typ mg rec Ash wgt 1st sep 2nd sep aliquot trac
- - --- ------ --------- ---------- ---------- ---------------

1 GLS 0.00 0.0000 0.000 0 0.000 0 177.3 V gram # 0

, ... GLS 0.00 0.0000 0.000 0 0.000 0 1. 000 vi smpl # 0U
3 GLS 0.00 0.0000 0.000 0 0.000 0 1. 000 V smpl # 0

4 GLS 0.00 0.0000 0.000 0 0.000 0 177.3 V gram # 0

Carriers/Tracers used -----

()
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Section 5.0

Preparation Log For Quality Control Samples,

Standards and Tracer/Carrier Certification
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Ami'!I R. I
Sealed Vial

ANALYTICS • •

-# if/D ~u~~J /dults l£i;:tl(/
CERTIFICATE OF CALIBRATION

Standard Radionuclide Source

72015A-207

Am-241 5 rnL Liquid in Flame

1380 Seaboard Industrial Blvd.
Atlanta, Georgia 30318· U.S.A.

Phone (404) 352·8677
Fax (404) 352-2837

This standard radionuclide source was prepared gravimetrically
from a calibrated master liquid radionuclide solution source.
The master source was calibrated by liquid scintillation
counting.

Radionuclide purity and calibration were checked by germanium
gamma-ray spectrometry and liquid scintillation counting. The
nuclear decay rate and assay date for this source are given
below.

ANALYTICS maintains traceability to the National Institute of
Standards and Technology through Measurements Assurance Programs
as described in USNRC Reg. Guide 4.15, Revision 1.

CJ ISOTOPE:

ACTIVITY (dps):

HALF-LIFE:

CALIBRATION DATE:

Am-241

3.768 E3

4.322 E2 years

December 19, 2005 12:00 EST 35.3,JO% 05
RELATIVE EXPANDED

UNCERTAINTY (k=2): 2.0%

Impurities: y-impurities <0.1%
a-impurities <0.1%

5.06320 grams 1M HCl solution.

P 0 NUMBER 00003035, Item 1

SOURCE PREPARED BY, -, i~1)~
rJr:~i~ RaCiiOCheffiiS t
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~atfonal 3Jnstttute (If ~tanbarb5 & ~ttbnnlog!,

([tttificatt [f){po j( I
Standard Reference Material 4915E

Cobalt-60 Radioactivity Standard

This Standard Reference Material (SRM) consists of radioactive cobalt-60 chloride, non-radioactive cobalt
chloride, and hydrochloric acid· dissolved in 5 mL of distilled water. The solution is contained in a flame- _.
sealed NIST borosilicate-glass ampoule. The SRM is intended for the calibration of ionization chambers and
solid-state gamma-ray spectrometry systems.

Radiological Hazard

The SRM ampoule contains cobalt-60 with a total activity of approximately 400 kBq. Cobalt-60 deca,ys by
beta-particle emission. None of the beta particles escape from the SRM ampoule. During the decay process
X-rays and gamma rays with energies from 8 to 2500 keV are emitted. Most of these photons escape from
the SRM ampoule and can represent a radiation hazard. Approximate unshielded dose rates at several
distances (as of the reference time) are given in note [a]~. Appropriate shielding and/or distance should be
used to minimize personnel exposure. The SRM should be used only. by persons qualified to handle
radioactive material.

Chemical HaZard

The SRM ampoule contains hydrochloric acid (HCl) with a concentration of 1 mole per liter of water. The
solution is corrosive ;md represents a health hazard if it comes in contact with eyes or skin. If the ampoule
is to be opened to transfer the solution, the recommended procedure is given on p~ge2. Th.eaxnpoule should
be opened only by persons qualified to handle both radioactive material and strong acid solution.

Storage and Handling

The SRM should be stored and used at a temperature between 5 and 65 °e. The solution in an unopened
ampoule should remain stable and homogeneous until at least January 2005.

The ampoule (or any subsequent container) should always be clearly marked as containing radioactive
material. If the ampoule is transported it should be packed, marked, labeled, and shipped in accordance with
the applicable national, international, and carrier regulations. The solution in the ampoule is a dangerous
good (hazardous material) both because of the radioactivity and because of the strong acid.

Preparation

This Standard Reference Material was prepared in the Physics Laboratory, Ionizing Radiation Division,
Radioactivity Group, J.M.R Hutchinson, Group Leader. The overall technical direction and physical
measurements leading to certificationwere provided by L.L. Lucas of the Radioactivity Group and D.B. Golas,
Nuclear Energy Institute Research Associate. .

The support aspects involved in the preparation, certification, and issuance of this SRM were coordinated
through the Standard Reference Materials Program by N.M. Trahey. .

o Gaithersburg, Maryland 20899
April 1995 (Text only revised November 1997)

74

Thomas E. Gills, Chief
Standard Reference Materials Program

"'Notes and references are on pages 5 and 6.



": )
\ ,/

1)

2)

3)

4)

5)

6)

7)

8)

Recommended Procedure for Opening the SRM Ampoule

If the SRM solution is to be diluted, it is recommended· that the diluting solution have an acid
concentration and a carrier concentration comparable to that of the SRM solution.

Wear eye protection, gloves, and protective clothing and work over a tray with absorbent paper in it.
Work in a fume hood. In addition to the radioactive material, the solution contains strong acid and
is corrosive.

Shake the ampoule to wet all of the inside surface of the ampoule. Return the ampoule to the
upright position.

Check that all of the liquid has drained out of the neck of the ·ampoule. If necessary, gently tap the
neck to speed the process.

Holding the ampoule upright, score the narrowest part of the neck with a scribe or diamond pencil.

Lightly wet the scored line. This reduces the crack propagation velocity and ·makes for a cleaner
break.

Hold the ampoule upright with a paper towel, a wiper, or a support jig. Position the scored line away
from you. Using a paper towel or wiper to avoid contamination, snap off the top of the ampoule by
pressing the narrowest part of the neck away from you while pulling the tip of the ampoule towards
you.

Transfer the solution from the ampoule using a pycnometer or a pipet with dispenser handle.
NEVER PIPETTE BY MOUTII.

9) Seal any unused SRM solution in a flame-sealed glass ampoule, if possible, to minimize the
evaporation loss.

See also reference [4]*.

SRM 4915E, page 2 of 6
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*Notes and references are on pages 5 and 6.



PROPERTIES OF SRM 4915E
(Certit'ied·values are shown in bold type)

It 3/J J

(J

(J

Source identification number NIST SRM 4915E

Physical Properties:

Source description Liquid in flame-sealed NIST borosilicate-glass ampoule

Ampoule specifications Body outside diameter (165± 0.5) rom
Wall Thickness (0.60 ± 0.04) nun
Barium content Less than 2.5%
Lead-oxide content Less than 0.02%
Other heavy elements Trace quantities

Solution density (1.016 ± 0.002) gomL-1 'at 22.1 °C [b]*

Solution mass (5.063 ± 0.0(2) g [b]

Chemical Properties:

Solution composition Chemical Concentration Mass Fraction
Formula (mol.L-1) (gog-1)

HzO 54 0.96
, HCl 1.0 0.04
CoClz 1 x 10-3 1 x 10-4

6OCoCl2 3 x 10-8 4 x 10.9

Radiological Properties:

Radionuclide Cobalt·60

Reference time 1200 EST;-1 January 1995

Massie activity of the solution [c] 75.55 kBqog--l
(Activity per unit mass of solution)

Relative expanded uncertainty (k=2) 0.54% Id]

Photon-emitting impurities None detected Ie]

Half lives used
,'.

Cobalt-60: (5.2714 ± 0.0005) a [f]
Radium-226: (1600 ± 7) a If]

Measuring instrument Pressurized "41t"y ionization chamber A cah"brated using a
cobalt-60 solution whose activity was determined by 41tB-y·
coincidence and anticoincidence counting

76



C)

EVALUATION OF THE UNCERTAINTY OF TIIE MASSIC ACTIVITY [dJ*

Input Quantity xi' Method Used To Evaluate u(Xj), Relative Relative Relative
the source of uncertainty the standard uncertainty of Xi Uncertainty Sensitivity Uncertainty

(A) denotes evaluation by Of Input . Factor, Of Output
(and individual statistical methods Quantity, IfJylElxil- Quantity,

uncertainty components (B) denotes evaluation by u(xi)/xi' (x/y) ui(y)/Y,
where appropriate) other methods (%) [gJ [h] (%) [iJ

PIC A net response per Standard deviation of the mean 0.02 1.0 0.02
gram of SRM 4915E, for 350 repeated measurements
measured relative to (A)
RRSIO [jJ

PIC A background Standard deviation of the mean 0.25 0.001 0.0003
response,measured for >250 repeated [kJ
relative to RRSI0 measurements (A)

PIC A net response for Standard deviation of the mean 0.06 1.0 0.06
RRSl00,measured for >100 repeated
re~ative to RRS10 measurements (A)

PIC A net response per Standard deviation of the mean 0.02 1.0 0.02
Bq of cobalt-60 in for 720 repeated measurements
solution,measured (A)
relative to RRSI00.

Gravimetric Estimated (B) 0.01 1.0 0.01
measurements

Half life of cobalt-60 Standard uncertainty 0.01 [m] 0.03 [n] 0.0003
Half life of radium-226 of the half life (A) 0.44 [m] 0.006 [nJ 0.003

Activity used to calibrate Standard uncertainty of the 0.20 1.0 0.20
PIC A net response activity determined by 4'ltB~r'

per Bq of cobalt-60 coincidence and anticoincide:nce
in solution counting (B)

r

Live·time (P] Estimated (B) 0.10 1.0 0.10

PIC A charge collection Estimated (B) 0.05 1.0 0.05

Source Positioning Estimated (B) 0.05 1.0 0.05

Photon-emitting Limit of detection (B) [q] 100. 0.001 0.10
impurities

Relative Combined Standard Uncertainty of the Output Quantity, uc(y)/y, (%) 0.27

Coverage Factor, k -tl.
Relative Expanded Uncertainty of the Output Quantity, U/y, (%) 0.54

SRM 491SE, page 4 of 6

77

*Notes and references lUC on pages 5 and 6.
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·m

[k]

[m)

(n]

[P]

[q]

[1)

[2]

[3]

[4]

[5]

The response of pressurized ionization chamber A (pIC A) is determined from measurement of the
time required to collect a given amount of charge on a stable fixed capacitor. All of the response
measurements in the NIST pressurized ionization chambers are made relative to the response of one
or more artifact standards. These artifact standards (:onsist of microgram quantities of aged radium
226 in small welded stainless-steel capsules. These capsules are encapsulated in plastic rods whose
dimensions are similar to those of the standard NIST ampoule. The artifact standards are called
Radium Reference Sourees and are designated as RRSx. where x is the nominal mass (in micrograms)
of radium-226 in the capsule.

IByI&il'(x/y) = (average background response)/(averagenet sample response)

The relative standard uncertainty of A-t is determined by the relative standard uncertainty of A (i.e.,
of the half life). The relative standard uncertainty of t is negligible. .

The live time is determined by counting the pulses from a gated oscillator.

The standard uncertainty for each undetected impurity that might reasonably be expected to be
present is estimated to be equal to the estimated limit of detection for that impurity, i.e. u(xDlxj =
100%. IByI&jl-(x!y) = {(response per·Bq of impurity)/(response per Bq of Co-(0)}o{(Bq of
impurity)/(Bq of Co-60)}. Thus Uj(y)!y is the relative change iny if the impurity were present with
a massie activity equal to the estimated limit of detection.

REFERENCES

International Organizationfor Standardization (ISO), ISO StandardsHandbook - Quantities and Units,
1993. Available from the American National Standards Institute, 11 West 42nd Street, New York,
NY 10036, U.S.A. 1-212-642-4900.

International Organization for Stand?Idization (ISO), Guide to the Expression of Uncertainty in
Measurement, 1993. Available from the American National Standards Institute, 11 West 42nd Street,
New York, NY 10036, U.S.A. 1-212-642-4900. (Listed under ISO miscellaneous publications as "ISO
Guide to the Expression 1993".)

B. N. Taylor and C. E. Kuyatt, Guidelines for Evaluating and Expressing the Uncertainty of NIST
Measurement Results, NIST Technical Note 1297, 1994. Available from the Superintendent of
Documents, U.S. Government Printing Offi~, Washington, DC 20407, U.S.A.

National Council on Radiation Protection and Measurements Report No. 58, A Handbook of
Radioactivity Measurements Procedures, Second Edition, 1985. Available from the National Council
on Radiation Protection and Measurements, 7910 Woodmont Avenue, Bethesda, MD 20814 U.S.A.

Evaluated Nuclear Structure Data File (ENSDF), January 1995.

SRM 4915E, page 6 of 6
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[a]

(1)]

[c]

[d]

[e]

[f]

[g]

[h]

[iJ

The Sievert is the SI unit for dose equivalent. See reference [1]. One p.Sv is equal to 0.1 mrem.
Distance from Ampoule (em): 1 30 100
Approximate Dose Rate (p.Sv/h): 300 2 0.3

The stated"uncertainty is two times the standard uncertainty.

Massie activity is the preferred name for the quantity activity divided by the total mass of the sample.
See reference [1J.

The reported value, y, of massic activity (activity per unit mass) at the reference time was not -"
measured directly but was derived from measurements and calculations of other quantities. This can
be expressed as y = f(xl,x2,x3' •• xn), where f is a mathematical function derived from the assumed
model of the measurement process.

The value, Xj, used for "each input quantity i has a standard uncertainty,u(xj}, that generates a
corresponding uncertainty in y, UjCY) == Iay/axj I-u(xj), called a component of combined staDdard
uncertainty of y.

The combined standard uncertainty ofy, ucCY), :is the positive square root of the sum of the squares
of the components of combined standard uncertainty.

The combined standard uncertainty is multiplied by a coverage factor of k = 2 to obtain U, the
expanded uncertainty of y. .

Since it can be assumed that the possible estimated values of the massic activity are approximately
normally distrib~ted with approximate standard deviation uc(y), the unknown value of the massic
activity is believed to lie in the intervaly ± Uwith a level of confidence of approximately95 percent.

For further information on the expression of uncertainties, see references [2] and [3].

Estimated limits of detection for photon-emitting impurities are:
76 Y"S-l_g-l for energies between" "90 and 1169 keY,
24 y"S-1_ g-1 for energies between 1177 and 1328 keY, and
8 y_s-1_g-1 for energies between 1336 and 1900 keY, provided that the photons are separated in

energr by 4 keY or more from photons emitted in the decay of cobalt-60.

The stated uncertainty is the standard uncertainty. See reference [5].

Relative standard uncertainty of the input quantity Xi •

The relative change in the output quantity y divided by the relative change in the input quantity xi'
If lay/ax; I-(x/J') =1.0, then a 1% Change inXj results in a 1% change iny. If Ifly/ax; I"(x/J') = 0.05,
then a 1% change inXj results in a 0.05% change iny.

Relative component of combined standard uncertainty of output quantityy, rounded to two significant
figures or less. The relative component of combined standard uncertainty ofy is given by Uj(y)/y Iii

\c3ylaxi l-u(xi)!Y = Ifly/&jl-(x;Iy) - u(X;}lxj . Thenumericalvaluesofu(xi)/Xj' Ifly/axil-(x/J'), S?dujCY)!y,
all dimensionless quantities, are listed in columns 3, 4, and 5, respectively. Thus, the value m column
5 is equal to the value in column 4 multiplied by tb-e value in column 3. The input quantities are
independent, or very nearly so. Hence the covariances are zero or negligible.

SRM 491SE, page 5 of 6
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CERTIFICATE OF CALIBRATION
Standard Radionuc1ide Source

ANALYTICS
-H i pi ,-4.- '-/oq I~P (.. (r)' ,) I·~·. 'flr).(·l ".. L f~.. _.1 "~

72016-207

1380 Seaboard Industrial Blvd.
Atlanta, Georgia 30318· U.S.A.

Phone (404) 352-8677
Fax (404) 352-2837

/""7J""'" • .-.I ,-"
i'~ -'il/',.' /'" ..

-.--~( (

Cs-137 5 mL Liquid in Flame Sealed Vial

This standard radionuclide source was prepared gravimetrically
from a calibrated master solution. The master solution was
calibrated with an ionization chamber that was calibrated by the
National Physical Laboratory, Teddington, U.K., and is directly
traceable to national standards.

Radionuclide purity and calibration were checked with a germanium
gamma spectrometer system. The nuclear decay rate and assay date
for this source are given below.

ANALYTICS maintains traceability to the National Institute of
Standards and Technology through Measurements Assurance Programs
as described in USNRC Reg. Guide 4.15, Revision 1.

ISOTOPE:

ACTIVITY (dps):

HALF-LIFE:

CALIBRATION DATE:

Cs-137

3.690 E4

3.007 E1 years

December 19, 2005 12:00 EST 353.70:;: 6';
RELATIVE EXPANDED

UNCERTAINTY (k=2): 1.7%

Impurities: y-impurities <0.1%

5.01264 grams a.1M HCl solution with 30 ~g/g Cs carrier.

P 0 NUMBER:
0000303~5'Item 2 ~""/, /

SOURCE PREPARED BY: .'~~~
.i'>IY.'~~RadiOCheTI1iSt

12 -20-200)Q A APPROVED:

82
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Section 6.0

Sample Analysis Raw Data
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5-Day Gamma Count
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2S-SEP"':07
Thermo/NUtech Ge(Li) Analysis Report

PAGE 1
-------------------------------------------------------------------------'.

21-001-MH
TZERO = 261.924 2007

00049335 TMA # (GLS) 8808 1
177.2800 GRAM Aliquot

K 40
Co 60
Cs137
Eu152
Eu154

( T1208
Pb210
Bi212
Pb212
Bi214
Pb214
Ra226
Ac228
Th230
Th232
Th234
Pa234m

, U 235
Am241

3. 104E-01
2. 547E-02
3.179E-02
1. 92SE-01
6. 789E-02
2.80SE-02
3.062E-01
3. 229E-01
3. 326E-02
5. 837E-02
6.605E-02
5. 669E-02
1. 264E-01
2. 160E+00
1. 01SE-01
1. 484E-02
3. 981E+OO
9. 420E-02
2.9S6E-02

(5.995 +/- 0.443) E+OO
-( 2. 547E-02
-( 6. 757E-02
-( 1. 925E-01
-( 6. 789E-02

(9.523 +/- 2.918) E-02
(1.509 +/- 0.240) E+OO

-( 3. 533E-Ol
(3.460 +/- 0.303) E-01
(4.834 +/- O. S98) E-01
(5.273 +/- 0.642) E-Ol
(4.694 +/- 0.581) E-01

-( 1. 264E-01
-( 2. 160E+00

(2. 436 +/- O. 903) E-Ol
-( 1. 484E-02
-( 3. 981E+00
-( 9. 420E-02
-( 2. 956E-02

7.41.
DET LIM
DET LIM
DET LIM
DET LIM

30.67
15.91.

DET LIM
8.81.

12.41.
12.27
12.47-

DET LIM
DET LIM

37. 11.
DET LIM
DET LIM
DET LIM
DET LIM

\

/- ---,-------------------------------------------------------------------------
~C-LCS #62903 00049336 TMA # (GLS) 8808 2

TZERO = 268.760 2007 1.0000 SMPL Aliq,uot

K 40 8. 482E+Ol -( 8.4B2E+Ol DET LIM
Co 60 1. 149E+Ol (5.549 +/- 0.283) E+02 5. 11.
Cs137 1. 449E+Ol (5. 103 +/- 0.225) E+02 4.41. \

Eu152 1. 189E+02 -( 1. 189E+02 DET LIM
Eu154 2. 323E+Ol -( 2. 323E+01 DET LIM
T120B 1. 037E+01 -( 1.037E+01 DET LIM
Pb210 1.B29E+02 -( 1. 829E+02 DET LIM
Bi212 1. 351E+02 < 1. 860E+02 DET LIM
Pb212 1. 587E+Ol < 1. 587E+01 DET LIM
Bi214 2. 148E+01 -( 2. 148E+01 DET LIM
Pb214 2. 138E+01 -( 2. 375E+Ol DET LIM
Ra226 2.086E+01 -( 2. 086E+01 DET LIM
Ac228 5. 376E+01 -( 5. 376E+Ol DET LIM
Th230 7.B79E+02 -( 1. 554E+03 DET LIM
Th232 5. 376E+01 -( 5. 376E+01 DET LIM
Th234 4. 144E+00 -( 4. 144E+00 DET LIM
Pa234m 2. 214E+03 -( 2. 214E+03 DET LIM
U 235 3. 459E+Ol -( 3. 459E+Ol DET LIM
Am241 1.409E+01 (5.653 +/- 0.177) E+02 3. 17.

\
\.j
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Thermo/NUtech Ge(Li) Analysis RepoTt .~

PAGE 2

~ NUCLIDE
(. \.
\ .'-. .-/

MDA PCI +/- ACT ERR
2 sigma

'Y.ERR
2 sigma

QC-BLANK #62904 00049337 TMA # (GLS) 8808 3
TZERO = 268. 753 2007 1.0000 SMPL Aliquot

""
K 40 2.401E+02 <: 2.401E+02 DET LIM
Co 60 9. 162E+OO <: 9. 162E+OO DET LIM- Cs137 1. 001E+01 <: 1. 001E+01 DET LIM
Eu152 7.099E+01 <: 7.099E+Ol DET LIM
Eu154 2. 594E+Ol <: 2. 594E+Ol DET LIM
T1208 9. 559E+OO <: 9. 5S9E+00 DET LIM"
Pb210 8. 621E+02 <: 8. 621E+02 DET LIM
Bi.212 1. 199E+02 <: 1. 199E+02 DET LIM
Pb212 1. 470E+01 <: 1. 470E+01 DET LIM
Bi214 1. 927E+01 <: 3. 260E+Ol DET LIM
Pb214 2. 339E+01 <: 3. 831E+01 DET LIM
Ra226 1. 871E+01 <: 3. 166E+01 DET LIM
Ac228 4. 44SE+01 <: 4. 446E+01 DET LIM
Th230 1. 622E+03 <: 1. 622E+03 DET LIM
Th232 4. 44SE+01 <: 4. 446E+Ol DET LIM
Th234 5. 894E+00 <: 5. 894E+00 DET LIM
Pa234m 1. 427E+03 <: 1. 427E+03 DET LIM
U 235 3. 789E+01 <: 3. 789E+Ol DET LIM
Am241 3.808E+01 <: 3.808E+Ol DET LIM

" (~}------------------------------------------------------------------------
"-...cC-DUP# 1 62905 00049338 TMA # (GLS) 8808 4

TZERO = 261. 924 2007 177.2800 GRAM Aliquot

K 40 5. 891E-01 (5.649 +/- 0.856) E+OO 15.2'Y.
Co 60 5. 566E-02 <: 5. 566E-02 DET LIM
Cs137 6. 287E-02 <: 9.406E-02 DET LIM
Eu152 4.010E-01 <: 4.010E-01 DET LIM
Eu154 1. 637E-Ol <: 1. 637E-01 DET LIM
T1208 5. 766E-02 (1.078 +/- 0.551) E-01 51. 17-
Pb210 6. 620E-01 (1.668 +/- 0.514) E+OO 30.87-
Bi212 6. 419E-Ol (5.685 +/- 5.621) E-01 98.97-
Pb212 7. 166E-02 (3.602 +/- 0.614) E-01 17.07-
Bi214 1. 239E-01 (4.874 +/- 1. 196) E-01 24. 57-
Pb214 1.406E-01 (6.403 +/- 1. 329) E-01 20.8;'

- Ra226 1. 203E-01 (4. 733 +/- 1. 162) E-Ol 24. 5'Y.
Ac228 2. 764E-01 <: 2. 764E-Ol DET LIM
Th230 4. 647E+00 <: 4. 647E+00 DET LIM
Th232 2. 422E-Ol (2.464 +/- 1. 920) E-01 77.9'Y.
Th234 3. 173E-02 <: 3. 173E-02 DET LIM
Pa234m 8. 825E+00 <: 8. 826E+00 DET LIM
U 235 2.071E-01 <: 2.071E-01 DET LIM
Am241 6.306E-'02 <: 6.306E-02 DET LIM

89
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(J
09/26/07 08:05

R709115

QA Evaluation Report

Eberline Services, Inc. Richmond, CA
QAEvaluation V1.G3

GLS 8808·2

LCS

62903

PASS

268.759-07

Sample

No.

2

QA

Type

LCS

Reference

Date

Separation

Date #1

Sepaiatlon

Date #2

Count

Date

Aliquot

Geometry (SMPL)

JR 1

Yield

1

Actual Percent

Sample QA Result Error Error MDA

No. Type Analyte (PCVSMPL) (28) (28) (PCIISMPL)

2 LCS Am241 6.653E+02 1.770E+01 3.1 1.409E+01

2 LCS Co 60 6.649E+02 2.830E+01 5.1 1.149E+01

2 LCS Cs137 5.103E+02 2.250E+01 4.4 1.449E+01

/-j Half Added

Life Standard Qty Activity Reference Decay Added Error
'-~

Nuclide (days) Id (ml) (dpmfmL) Date Date (PCI) (Ok)

AM·241 157900 R1 0.5 2249 353.708·2005 268.759-07 5.051E+02 4

CO~O 1925 K1-F-(04) 0.6 9340 001.708-1995 268.759-07 4.731E+02 4

CS·137 11020 Q1.A-(04) 0.5 2200 353.708-2005 268.759-07 4.758E+02 4

Ratio

F/A Error

Analyte Ratio (Ok) LCL LWL UWL UCL Status Flag--------
Co 60 1.173 6 0.79 0.86 1.14 1.21 PASS wh

Cs137 1.073 6 0.80 0.87 1.13 1.20 PASS

Am241 1.119 5 0.75 0.83 1.17 1.25 PASS

(J
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09/26/07 08:05

R709115

QA Evaluation Report

Eberline Services, Inc. Richmond, CA
'QAEvaluation V1;03

GLS 8808-3

BLANK

62904

PASS

. Sarnp18 QA Reference Separation Separation Count Aliquot

No. Type Date Date #1 Datet12 Date Geometry (SMPl) Yield

3 BLANK 268.752-D7 JR 1 1

Actual Percent

Sample QA Result Error Error MDA

No. Type Analyte (PCUSMPL) (28) (28) (PCIISMPL)

3 BLANK Cs137 I < 1.001E+01 1.001E+01

Analyte

Cs137

Result

(PCIISMPL)

< 1.001E+01

MDA

(PCIISMPL) Status Flag

1.001E+01 PASS

91
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09/26/07 08:05

() R709115

QA Evaluation Report

Eberline Services, Inc. Richmond, CA
QA.Evaluation V1"03

GLS 8808-4

DUP of1

62905

PASS

sample QA Reference Sepa...tion Separation Count Aliquot

No. Type Date Date #1 Date #2 Date Geometry (GRAM) Yield

4 DUP 261.924-7 268.752.07 JR 177.28 1

1 ORIGINAL 261.924-7 267.988.07 JR 177.28 1

Actual Percent

Sample QA Result Error Error MDA

No. Type Analyle (PCUGRAM) (2s) (2s) (PCUGRAM)

4 DUP K 40 5.649E+00 8.560E.o1 15.2 5.891E.o1

1 ORIGINAL K 40 5.995E+OO 4.430E.o1 7.4 3.104E.o1

MDA

(PCUGRAM) UCL

I)
\_-'

Ana!yte

K 40

Result

(PCUGRAM)

5.649E+OO 5.891E.o1 20.00

92

RPD

6

RER Criterion S1atus Flag

PASS
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."\ *~*********~***************************************#*********************** -1

8808 GLS 1 G-l JR 267.989 7 1038.57 MIN 177.28000 GR 745
.'......

PCl/GRAM
AT TZERO

ERROR
peT

DPM
NOW

CPM CORR
CNTG DECAY

SPECIAL ANALYSIS
BRANCH EFFICIENCY

FRAC FRAC
PK-ENERGY-GAMMA

KEV

_ LIBR=TTIH REF TIME= 261. 924 7 100 mL in Parkway Jar
( ~~**************************************************************************'-..-J

ChJ~ /Z,<t111

K 40 4.602E+11 DAYS LAMBDA= 1. 506E-12 DECAY= 1.000E+OO 1G
(" 1461 (1460.85) 0.110000 0.00644 1.672 2. 359E+03 s 3.701. 5. 995E+00

Se 46 e.3S0E+Ol DAYS LAMBDA= S.271E-03 DECAY= 9.S11E-01 3G
**** ( 889.26) 1.000000 O. 00984 0.082 8. 322E+00 s <: 2. 223E-02
1121 (1120. 52) 1.000000 O. 00810 0.253 3. 127E+Ol 519.381. 8. 355E-02

Co 60 1. 921E+03 DAYS LAMBDA= 3.608E-04 DECAY= 9. 97SE-01 4G { ~~

**** (1173.21) 0.999200 O. 00779 0.075 9. 657E+00 s <: 2. 459E-02
**** (1332.48) 1.000000 0.00698 0.070 1.000E+01 s <: 2. 547E-02

Sb124 6.020E+01 DAYS LAMBDA= 1. 151E-02 DECAY= 9. 326E-Ol 16G
969 ( 968.30) 0.017200 0.00917 0.233 1. 478E+03 22.41'Y. 4. 027E+00

1044 (1045. 10) 0.018400 O. 00860 0.066 4. 166E+02 44.30'Y. 1. 135E+00
**** ( 1691. 00) 0.457000 O. 00566 0.043 1. 665E+Ol s <: 4. 538E-02

C5137 1. 102E+04 DAYS LAMBDA= 6. 290E-05 DECAY= 9. 996E-01 3G ".-' \

661 ( 661.64) 0.851000 O. 01252 O. 193 1. 816E+01 528.091. 4. 617E-02

(/~"u152 4. 821E+03 DAYS LAMBDA= 1. 43SE-04 DECAY= 9. 991E-Ol 48G
',--J*** ( 121. 78) 0.254000 0.04322 O. 184 1. 680E+Ol s <: 4. 273E-02

270 ( 271. 05) 0.000700 O. 02485 0.097 5. 578E+03 63. 24'Y. 1. 419E+01
295 ( 295.97) 0.004000 0.02328 0.864 9. 278E+03 9. 55'Y. 2. 360E+01 t',

**** ( 344.31 ) 0.245000 0.02075 O. 128 2. 513E+01 s <: 6. 390E-02
768 ( 768.90) O.OOOSOO 0.01109 0.062 6. 968E+03 67. 951. 1. 772E+Ol

**** ( 963.36) O. 132000 O. 00921 0.092 7. 56BE+01 s <: 1. 925E-01
**** (1112.04) O. 124000 O. 00815 0.074 7. 321E+Ol s <: 1.S62E-Ol
**** (1408.02) O. 19S000 O. 00666 0.065 4. 96SE+Ol 5 <: 1. 263E-Ol

Eu154 3. 105E+03 DAYS
**** (123.07) 0.390000

511 (511.20) 0.000600
583 (582.03) O.OOSOOO

**** (723.26) 0.202000
**** (1004.75) 0.170000
**** (1274.49) 0.336000

LAMBDA= 2. 232E-04
0.04295 0.205
0.01535 0.170
0.01385 0.446
O. 01166 O. 102
0.008S9 0.060
0.00725 0.065

DECAY= 9. 986E-Ol 48G
1. 226E+Ol s <: 3.119E-02
1.846E+04 52.93% 4. 698E+Ol (~

4.023E+03 15.321. 1.024E+01
4.3S1E+Ol s <: 1.107E-Ol
5.314E+Ol 5 < 1. 3S2E-01 ( )
2.668E+01 s <: 6.789E-02

3. 442E-Ol
2.099E-02
3. 904E-02 C)

Ir192
295 (

**** (
**** (

7.402E+Ol DAYS
295.95) 0.290900
316. SO) 0.830700
468.06) 0.476000

LAMBDA= 9. 364E-03
0.02328 0.867
0.02213 0.143
0.01642 0.113

DECAY= 9. 448E-Ol 22G
1. 280E+02 9.551.
7.805E+00 5 <
1.4S2E+015 <:

T1208
511 (
583 (

/-'j
'--,/0210

46 (

5. 133E+12 DAYS
510.80) 0.230000
583.14) 0.S60000

1. 633E+12 DAYS
46. SO) 0.040000

LAMBDA= 1.3S0E-13
0.01536 0.170
0.013S3 0.446

LAMBDA= 4. 245E-13
0.05556 1.320

DECAY= 1.000E+00 19G
4. 813E+Ol 52.931. 1. 223E-01 {
3. 748E+Ol 515.321. 9.523E-02

DECAY= 1. OOOE+OO IG C\
5. 940E+02 5 7.941. 1.509E+00

Bi212 5. 133E+12 DAYS
295 ( 295.10) 0.000240
511 (510.72) 0.094000

LAMBDA= 1. '350E-13
0.02333 0.864
O. 01~~'" n 170

93

DECAY= 1.000E+00 22G
1.543E+05 9.551. 3.920E+02
1.178E+02 52.931. 2.992E-Ol





270 ( 270.30) 0.032000 O. 02490 0.097 1. 218E+02 63.24'Y. 3. 094E-01 C-.,
339 ( 338.40) O. 104000 O. 02103 0.372 1.702E+02 20. 74'Y. 4. 324E-01
463 ( 463. 00) 0.040000 0.01655 O. 129 1. 950E+02 38.00'Y. 4. 95SE-01
727 ( 727.00) 0.006900 0.01161 0.048 S. 966E+02 7S.48'Y. 1. 516E+00

() 795 ( 794.80) 0.042000 0.01079 0.090 1. 989E+02 30.60i. 5.054E-Ol
\. 911 ( 911. 10) 0.250000 0.00964 0.231 9. 587E+01 518. 54'Y. 2. 436E-01

969 ( 968.90) O. 150000 0.00916 0.232 1. 689E+02 522.41i. 4. 291E-01 ('
**** ( 63.81) 0.010101 0.05607 0.287 5.063E+02 5 <,. 1. 286E+00

Th234 1. 633E+12 DAYS LAMBDA= 4.24SE-13 DECAY= 1. OOOE+OO lOG (',
**** ( 92.30) 0.999999 0.05009 0.293 S.841E+00 5 < 1.484E-02

Pa234m 1. 633E+12 DAYS
768 (766.36) 0.002060

**** (1001.03) 0.006000

LAMBDA= 4. 245E-13
0.01112 0.062
0.00892 0.084

DECAY= 1.000E+OO 48G
2.698E+03 67.95i. 6.B56E+00
1.567E+035 < 3.981E+00

DECAY= 1.000E+OO 34GU 235
80 (

**** (
164 (
186 (
242 (

2.S71E+ll DAYS
81. 20) 0.006500

143.78) O. 132600
163.36) 0.045900
185.72) 0.540000
240.93) 0.000700

LAMBDA= 2. 696E-12
0.05279 0.568
0.03894 0.191
O. 03576 O. 143
0.03271 0.787
0.02711 0.665

1. 655E+03
3.707E+Ol
8. 726E+01
4. 453E+Ol
3. 504E+04

27. I5'Y.
5 <r
39.72i.

513.627.
10. 71i.

4.205E+00
9.420E"-02 'I
2. 217E-Ol
1. 131E-Ol
8. 904E+01 (~1

Am241 1.582E+05 DAYS LAMBDA= 4. 381E-06 DECAY= 1.000E+OO 41G
**** ( 59.54) 0.359000 0.05639 0.236 1.163E+Ol 5 < 2. 956E-02(\

o
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r ****************************************************************************

8808 GLS 1 G-l JR 267. 989 7 1038. 57 MIN 177.28000 GR 745
LIBR=TTIH REFTIME= 261. 924 7 100 mL in Parkway Jar

(~**************************************************************************

/---'\ ***************************************************************************'* Group 8808 * Time o~ count 267.989 2007 *
* Sample 1 * Re~erence GMT 261.924 2007 *

f', * Element. . . . . . . . . .. . . . . . . . . . . . . . .. * Elapsed Live Tm , 1038.567 *
* Type code GLS * Dead Time Pet 0.006418 *
*'ID.. ; 21-001-MH * Bactcground GMT 266.0822007 *
* Geometry, detector JR-l * Standard GMT 266.063 2007 *
* Aliquot , , , 177.28 * Days since TO 6.064667 *
* Unit of Aliquot GRAM * Time on 16:44 PDT 24-SEP '*
'* Data Sheet Units PCl /GRAM '* Time off 10:02 PDT 25-SEP '*
* Library TTIH * Calc Time 10:07 25-SEP-07 *
****'***********************************************************************
* Slope 1.004722 * Width slope 0.004886 *
* Intercept................ 1. 970773 * Width offset............. 1. 894211 *
* X**2 TERM -0. 16467935E-05 * Sensitivit,y 4. *

NP: C7,67J745.GSP 40 PEAKS

****************************************************************************
PK

1
2
3
4
5

'~J ;
8
9

10
11

,', 12

13
14
15
16
17
18
19
PK
20
21
22
23
24
25
26
27
28
29
30

,r-'ql
~d2

33
34
35
36
37

IT
o
3
3
o
o

10
10
10

4
4
o
o
o
o
o
6
6
o
o

IT
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

ENRG
19~8

26. 5
31. 0
46.5
63.3
70.6
75.4
80.4
87. 5
92.8

130.0
144.1
163.6
186.1
210. 0
238.7
241.7
269.6
295. 2

ENRG
338.6
352.0
438.3
463.2
511. 2
583.3
609.6
661. 1
727. 3
767.8
795. 3
911. 4
968. 7

1044. 4
1120.5
1238.6
1377. 8
1461.4

LEFT WD
16 6
21 12
21 12
41 8
58 7
65 19
65 19
65 19
83 12
83 12

125 6
139 6
159 5
178 10
204 7
231 13
231 13
263 7
288 9

LEFT WD
330 10
344 11
432 8
456 8
501 14
574 10
599 12
651 11
721 7
759 9
788 6
902 9
958 13

1037 8
1109 13
1229 11
1368 9
1448 18

BKGND
27

339
1890
3500
4200
3770
6005
5735
1623
2059
2060
1932
1464
2844
1810
1140
1288
1459
1762

BKGND
1564
1763
864
831

1188
822
996
847
452
583
259
435
557
256
471
352
167
350

FWHM
1. 59
2.65
4. 12
1. 90
1. 49
3.37
3.27
3.27
1. 81
1. 82
2. 14
1.77
1. 92
1. 80
1. 94
1. 82
1. 94
1. 94
1. 92
FWHM
2. 16
2.03
3.61
2.35
2.86
2. 13
2.31
2.08
1. 97
2.75
2.22
2. 16
2.38
3.78
3.04
2.64
1. 80
3. 44

AREA
19

1264
792

1371
946

1227
2528

590
611

1855
229
166
149

1335
229

2203
691
101

1001
AREA

451
1803

92
134

1579
639

1407
236

86
64
94

333
293

68
308
147
74

1R1:>
96

. CHAN
17.8
24.4
28.9
44.3
61. 0
68.3
73. 1
78. 1
85. 1
90.4

127.5
141. 4
160. 9
183.3
207. 1
235.7
238.7
266. 5
292.0

CHAN
335. 2
348.6
434.6
459.4
507.3
579. 1
605.3
'656.8
722. 7
763. 1
790.6
906. 5
963. 7

1039.3
1115.4
1233.3
1372. 5
14t:;,,L, 1

CPM ERR EFF
1. 82E-02113. 20. 063
1.22E+00 4.60.149
7.63E-Ol 10.30.239
1.32E+00 7.90.804
9.11E-Ol 11.8 5.61
1. 18E+00 8. 5 5. 50
2.43E+00 6.55.40
5. 68E-01 27.15.30
5. 88E-01 9.15.13
1.79E+00 4.6 5.00
2. 21E-01 32.3 4.15
1.60E-Ol 43.2 3.89
1. 43E-01 39.7 3.57
1. 29E+00 8. 0 3. 27
2.20E-01 32.4 3.01
2.12E+00 3.2 2.74
6.65E-01 10.7 2.71
9. 70E-02 63. 2 2. SO
9. 64E-Ol 8.2 2.34

CPM ERR EFF
4.34E-01 17.0 2.14
1.74E+00 5.0 2.08
8.90E-02 56.4 1.76
1. 29E-01 38.0 1.68
1.52E+00 5.2 1.54
6.15E-01 9.4 1.40
1.35E+00 5.2 1.35
2.27E~01 23.9 1.26
8. 26E-02 43.1 1.17
6. 18E-02 67.9 1.12
9.01E-02 30.6 1.09
3.21E-Ol 12.70.974
2.82E-Ol 17.80.921
6.56E-02 44.30.865
2.97E~01 15.70.819
1. 41E-01 27.60.752
7. 11E-02 34.80.680
1.75E+00 3.40.648

K FIT
o 0.00
o 38. 50
o 0.00
o 0.00
o 0.00
o 69.50
o 0.00
o 0.00
o 19.70
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 3.89
o 0.00
o 0.00
o 0.00
K FIT
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00

,.\

(' \



0.00
0.00
FIT
0.00

o
o
K
o

29. 00. 563
15.70.553

ERR EFF
83.80.530

5. 68E-02
2.00E-Ol

CPM
2. 35E-02

r~ 38 0 1730.4 1721 8 58 3.99 59 1725.2
39 0 1765.4 1752 16 159 2.81 208 1760.2
PK IT ENRG LEFT WD BKGND FWHM AREA CHAN

/' 40 0 1848.7 1839 10 112 4.34 24 1843.6
(~WHM=SGRT( 4. 73685E+00 + 3. 59375E-03 *E)

.--' *****************************************************************************-1(.....)
BACKGROUND INFO 8808 GLS 1 267.989 7 G- 1 BG DATE 266.082 7
*******************************************************************************
y--------PEAK---------y
ENERGY CPM XERROR

y------BACKGROUND------y
ENERGY CPM XERROR

y------NET----y
CPM XERROR

63.30 0.9109 11.80
92.75 1. 7863 4.63

144.05 0.1596 43.23
186.12 1.2857 8.01
238. 72 2. 1214 3. 16
295.16 0.9643 8.16
338.5S 0.4340 17.01
351.97 1.7356 5.01
511.23 1.5200 5.25
583.30 0.6151 9.43
609.57 1.3548 5.19
661.13 0.2272 23.92
727.27 0.0826 43.10
911.35 0.3207 12.74
968.73 0.2823 17.82

1120.54 0.2965 15.68
1238. 63 O. 1415 27. 57

r~·\377. 83 0.071134.81
, I
'-.1461. 41 1. 7452 3.37

1730.43 0.0568 29.01
1765.38 0.2002 15.74

2 PEAKS REJECTED BY

62.00
92.00

143.00
186.00
238.60
295.20
338.40
351.90
511. 00
583. 10
609.30
661. 60
727.20
911. 10
968.90

1120.30
1238. 10
1377.70
1461.00
1729.60
1764.50

BACKGROUND

O. 7978
1.0988
0.0922
0.4992
O. 5188
O. 1004
0.0619
0.2115
1.3500
O. 1695
O. 1607
0.0338
0.0348
0.0896
O. 0502
0.0440
O. 0285
0.031'9
0.0727
O. 0061
0.0383

14. 53
4.66

41. 42
5.93
4.01

24.81
36.32
15.17
3.09

21. 24
14. 12
0.00

16.65
14.39
26.30
34.80
0.00
0.00

25.86
0.00

38.41

0.1132139.67R
0.6875 14.15
0.0673117.09R
0.7865 13.62
1.6026 4.38
0.8639 9.55
0.372120.74
1. 5240 6.09
0.1700 52.93
0.4456 15.32
1. 1941 6.19
0.1935 28.09
0.0478 75.48
0.2311 18.54
0.2321 22.41
0.2525 19.38
0.1130 34.52
0.0392 63.08
1. 6725 3.70
0.0507 32.48
O. 1620 21. 47

*****************************************************************************~
INTERFERING ISOTOPE ANALYSIS 8808 GLS 1 267.989 7 G- 1
*******************************************************************************
SPANF TABLE SAVED IN GSTOR SAYS NATO NOT REGUIRED )

"' !
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GC USED IN DATA REDUCTION OF SAMPLE 8808 1 GLS RUN AT 267.989/2007

,-, ENERGY
(') 62.0
'j 92.0

143.0
186.0
198.0
238.6
279.0
295.2
338.4
351. 9

BACKGROUND FOR
CPM ERROR

0.7978 14.53
1.0988 4.66
O. 0922 41. 42
0.4992 5.93
0.0731 22.84
0.5188 4.01
0.0000 0.00
0.1004 24.81
0.0619 36.32
0.2115 15. 17

GELI DETECTOR 1
ENERGY CPM

511. 0 1.3500
583. 1 O. 1695
609.3 0.1607
661. 6 O. 0338
727.2 0.0348
846.0 0.0664
860.4 0.0372
911.1 0.0896
968.9 0.0502

1001. 0 0.0475

OF 266.082/2007
ERROR ENERGY
3.09 1120.3

21. 24 1173.2
14. 12 1238. 1
0.00 1332.5

16.65 1377.7
58.47 1461.0
0.00 1586.0

14.39 1591. 0
26.30 1729.6
34. 54 1764. 5

2129. 4 MIN
CPM ERROR

0.0440 34.80
0.0272 0.00
0.0285 0.00
0.0288 0.00
0.0319 0.00
0.0727 25.86
0.0000 0.00
0.0620 0.00
0.0061 0.00
0.0383 38.41

GELI STANDARD EFFICIENCY GC FOR DETECTOR G- 1 ON 9/25/ 7

HIGH RADIUM STANDARD LOW RADIUM STANDARD
. \,

GMT YEAR
209.734 7
218.883 7
223.775 .7
230.918 7
237.741 7
258.777 7
265.711 7
265.864 7

:'''65.918 7. }

'-----!.66.063 7
AVERAGE

NORMALISED %
CPM ERROR

1. 811217. 607
1. 7454 14. 137
1. 7551 14. 882
1.7347 13.890
1. 7237 13.528
1. 7442 14.353
1. 7599 15.213
1. 5439 11. 61 9
1.5464 12.253
1. 5169 11. 690
1.7535 0.028

LENGTH IN
MINUTES

25.
138.
22.
35.
28.
29.
22.
38.NG
26.NG
20.NG

GMT YEAR
61. 983 7
70.013 7
71.872 7
76.856 7
81. 670 7

103.972 7
192.664 7
197.727 7
205.876 7
216.753 7

AVERAGE

NORMALISED 'Yo
CPM ERROR

1.0721 3.484
1.0668 4.608
1. 0549 5. 509
1. 0713 7.228
1. 0534 5.600
0.8203 15.248
0.9760 34.750
2. 1369 18. 219
0.9740 30.810
0.9677 15.266
1. 0295 0.048

LENGTH IN
MINUTES "j~.

31.
26.
41.
30.
25.
21. .' .. ~~

25.
45.
21. '\
24.

CALIBRATION LINE FROM STANDARD FOR G- 1 OF 266.063 7
ENERGY= 1.970773 + 1.0047222*CH + -1. 646794E-06*CH**2
FWHM =SGRT( 1. 8942 + 0.004886*ENERGY) (C060= 2.899)

EFFICIENCIES FOR GEOMETRY JR 1 CALIBRATED 207. 000 2007

ENERGY % EFFCY ENERGY % EFFCY ENERGY % EFFCY ENERGY 'Yo EFFCY
50.0 5. 555600 100.0 4.819200 300.0 2.304700 O. 0 0.000000
55.0 5.631600 110.0 4.582500 500.0 1. 562100 0.0 0.000000
60.0 5.636600 130.0 4. 152700 700.0 1. 197600 0.0 0.000000

~_. ~

65.0 5. 592800 150.0 3.787300 1000.0 0.892900 0.0 0.000000:

70.0 5. 516200 170.0 3.479400 1400.0 0.66'9100
80.0 5.307100 190.0 3.218900 2000.0 0.489700
90.0 5.065700 250.0 2.638800 3000.0 0.348600
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r'~,

***************************************************************************~**r~I

8808 1 GLS GSTDR 745
*******************************************************************************

0 PK ENERGY CPM r.ERR COMMENT
1 P~. 8 0.02 99.9
2 26. 5 1. 22 4.6 ·
3 31. 0 / 0.76 10.3
4 46. 5 1. 32 7.9 NO GEN. . Pb210s

( 6 70. 6 1. 18 8. 5 . . . r')
7 75. 4 2. 43 6. 5
8 80.4 0.57 27. 1 · eel44 I 131 Th,227s«, 9 87. 5 O. 59 9. 1 Cs136 Cd109

b 10 92. 8 0.69 14. 1 Th234s Th227s
11 130. 0 0.22 32. 3 Ac228 La140
13 163. 6 O. 14 39. 7 . Ba140 Cs136 ('~

b 14 186. 1 O. 79 13. 6 Cs136 U 235s Ra226s
15 210. 0 0.22 32.4 Ac228 Th227s

b 16 238. 7( 1. 60 4.4 Th228 Pb212s ' "

· · \.

17 241. 7 0.67 10.7 Ra226 Th228 · La140
18 269. 6 O. 10 63.2 Ac228 · Fe 59p

b 19 295. 2 O. 86 9.6 Ra226 RulO3
,.",. · · i '

b 20 338.6; 0.37 20.7 Ac228 .
b 21 352.0 1. 52 6. 1 Ra226s Pb214s

22 438. 3 O. 09 56.4 K 40p Ba140
23 463.2 O. 13 38.0 Ra226 Ac228 Sb125

b 24 511. 2/ O. 17 52. 9 Th228 La140 Rul06 Na 22
b 25 583.3

1
O. 45 15.3 Th228 · T1208s

b 26 609.6 1. 19 6.2 Rul03 Ra226s Bi214s
b 27 661. 1 O. 19 28. 1 Cs137s

~) 28 727. 3 O. 05 75. 5 Ac228 Th228 Bi212s
..--' ...... II }-.

29 767. 8 O. 06 67. 9 Ra226 ·
30 795. 3 0.09 30.6 Ac228 . Cs134

b 31 911. 4 ( 0.23 18. 5 . . Th232s Ac228s
b 32 968. 7 O. 23 22. 4 Ac228 Sb124 Th232s

33 1044. 4 O. 07 44.3 · · Sbl24
b 34 11"20. 5 0.25 19.4 Ra226 . . Sc 465
b 35 1238. 6 O. 11 34. 5 Ra226
b 36 1377. :( O. 04 63. 1 Ra226
b 37 1461. 1. 67 3. 7 K 40s
b 38 1730. 4 0.05 32. 5 Ra226 .
b 39 1765. 4 O. 16 21. 5 Ra226

40 1848. 7 O. 02 83.8 Ra226 . \·
REJECTED PEAKS

B 5 63. 3 O. 11 99. 9 · Th232s
B 12 144. 1 O. 07 99. 9 Ce141 U 2355 , "1. .

:',

"--'

()
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r. **************************************************************************** .,')

(

760

PCI/SMPL
AT TZERO i''-'\

ERROR
PCT

1.00000 8M

DPM
NOW

220.25 MIN

CPM CORR
CNTG DECAY

7G-7 JR 268.760

SPECIAL ANALYSIS
BRANCH EFFICIENCY

FRAC FRAC

8808 GLS 2
~'LIBR=TTIH REF TIME= 268.760 7 100 mLs in Parkway Jar
c=J**************************************************************************

- (hvq.~101
PK-ENERGY-GAMMA

KEV

K 40 4.602E+l1 DAYS
**** (1460.85) 0.110000

LAMBDA: 1. 506E-12
O. 00609 O. 126

DECAY= 1.000E+OO
1. 883E+02 5

IG
<r 8. 482E+Ol (-,

Sc 46 8. 380E+Ol DAYS
**** (889.26) 1.000000
**** (1120.52) 1.000000

LAMBDA= 8. 271E-03
0.01014 0.298
0.00806 0.216

DECAY= 1.000E+00
2.940E+01 5
2. 682E+01 5

3G
<: 1. 324E+Ol '~1

< 1. 208E+01

Co 60 1. 921E+03 DAYS
1172 (1173.21) 0.999200
1332 (1332.48) 1.000000

LAMBDA= 3.608E-04
0.00768 8.431
0.00672 8.278

DECAY= 1.000E+00 4G
1.098E+03s 2.707. 4.947E+02
1. 232E+03 5 2.55;' 5.549E+02

"\

Sb124 6.020E+01 DAYS LAMBDA= 1.151E-02 DECAY= 1.000E+00 16G
**** (1691.00) 0.457000 0.00518 0.104 4. 416E+01 5 <: 1. 989E+01

Cs137 1. 102E+04 DAYS LAMBDA= 6. 290E-05 DECAY= 1.000E+00 3G
661 (661.64) 0.851000 0.01334 12.864 1.133E+03 5 2.20;' 5.103E+02

Eu152 4. 821E+03 DAYS LAMBDA= 1. 438E-04 DECAY= 1.000E+00 48G
**** ( 121. 78) 0.254000 O. 04799 0.428 3. 510E+Ol 5 < 1. 581E+01

/.- "*** ( 344.31) 0.245000 0.02289 0.385 6. 872E+01 5 < 3.095E+01
\._.J*** ( 963.36) O. 132000 0.00939 0.327 2. 639E+02 5 < 1. 189E+02

**** (1112.04) O. 124000 0.00812 0.257 2. 550E+02 5 < 1. 149E+02
**** (1408.02) O. 198000 0.00634 O. 109 8. 696E+01 5 < 3. 917E+01 .',
Eu154 3. 105E+03 DAYS LAMBDA= 2. 232E-04 DECAY= 1.000E+00 48G
**** ( 123.07) 0.390000 O. 04770 0.421 2. 262E+01 5 < 1. 019E+01 ..

**** ( 723.26) 0.202000 O. 01233 0.227 9. 105E+01 5 <: 4. 101E+01
**** (1004.75) 0.170000 O. 00901 0.244 1.591E+02 5 <: 7. 169E+01
**** (1274.49) 0.336000 O. 00704 O. 122 5. 157E+01 5 < 2. 323E+01

1'l"192 7.402E+01 DAYS LAMBDA= 9. 364E-03 DECAY= 1. OOOE+OO 220
**** ( 316. 50) 0.830700 0.02447 0.353 1. 738E+01 5 <: 7. 827E+00 " ,

i

**** ( 468.06) 0.476000 0.01791 0.382 4. 481E+01 5 < 2.018E+01

T1208 S. 133E+12 DAYS LAMBDA= 1. 3S0E-13 DECAY= 1.000E+00 19G
**** ( 583. 14) 0.860000 0.01489 0.295 2.303E+01 5 <: 1.037£+01

Pb210 1. 633E+12 DAYS LAMBDA= 4. 245E-13 DECAY= 1. OOOE+OO 10
**** ( 46. SO) 0.040000 0.04040 0.656 4. 060E+02 5 < 1. 829E+02

Bi212 S. 133E+12 DAYS LAMBDA= 1. 3S0E-13 DECAY= 1.000E+OO 22G '.

726 ( 727. 17) 0.066500 0.01226 O. 189 2. 314E+02 547. 54;. 1. 042E+02

Pb212 5. 133E+12 DAYS LAMBDA= 1. 350E-13 DECAY= 1.000E+00 40
**** ( 238. 63) 0.431000 O. 03035 0.461 3. 523E+01 5 <1" 1. 587E+01

C)i214 1. 633E+ 12 DAYS LAMBDA= 4. 245E-13 DECAY= 1.000E+OO 48G
**** ( 609.30) 0.470000 O. 01434 0.321 4. 768E+Ol 5 <: 2. 148E+01

Pb214 1. 633E+12 DAYS LAMBDA= 4. 245E-13 DECAY= 1.000E+00 23G
352 ( 352.00) 0.360000 0.02249 O. 207 2. 562E+01 564. 127- 1. 154E+01

100



(\ Ra226 S.8S1E+OS DAYS LAMBDA= 1. l8SE-06 DECAY= 1.000E+00 48G ,.,.--'0.\

**** ( 186. 10) 0.040000 O. 03642 0.469 3. 218E+02 5 '(or 1. 449E+02
352 ( 351. 96) 0.393000 O. 02250 0.207 2. 347E+Ol 564. 12% 1. 057E+01

,~ **** ( 609. 32) 0.484000 0.01434 0.321 4. 631E+Ol 5 < 2. 086E+Ol ,-'!

()
'-~ih227 7. 951E+03 DAYS LAMBDA= 8. 7l8E-OS DECAY= 1.000E+OO 48G

,~.......

**** ( 49.80) 0.087000 0.04963 0.852 1. 972E+02 5 <: 8. 885E+Ol
**** ( 79.70) 0.018000 0.05657 0.430 4. 223E+02 5 <- 1.902E+02
**** ( 94.00) 0.013500 O. 05416 0.499 6. 826E+02 5 <1" 3.075E+02
**** ( 210.60) 0.012600 O. 03330 0.444 1.057E+03 5 <- 4. 763E+02 r'
**** ( 236.00) 0.115000 0.03061 0.421 1. 196E+02 5 <: 5. 385E+01
**** ( 254. 70) 0.009100 0.02890 0.433 1. 645E+03 5 < 7.410£+02
**** ( 256.20) 0.063000 0.02877 0.406 2. 242E+02 5 < 1.010E+02
**** ( 285.60) 0.016500 0.02649 O. 358 8. 193E+02 5 < 3. 691E+02
**** ( 300.00) 0.018900 O. 02551 O. 398 8. 261E+02 5 < 3. 721E+02
**** ( 304.40) 0.013500 0.02522 0.373 1. 094E+03 5 < 4. 929£+02 r'\

**** ( 329.90) 0.029000 O. 02368 0.361 5. 261E+02 5 < 2. 370E+02
**** ( 334.40) 0.011500 O. 02343 0.353 1. 310E+03 5 < 5.900E+02

352 ( 350. 50) 0.000800 0.02257 0.207 1. 149E+04 64. 12% 5. 175E+03 (~

Ac228 5. 133E+12 DAYS LAMBDA= 1. 350E-13 DECAY= 1.000E+00 41G
**** ( 911. 10) 0.250000 O. 00991 0.296 1. 194E+02 5 < 5. 376E+01 ," \

Th230 2. 812E+07 DAYS LAMBDA= 2. 465E-08 DECAY= 1.000E+00 8G
69 ( 68.00) 0.005900 O. 05696 0.787 2. 341E+03 528.67% 1.055E+03

Th232 S. 113E+12 DAYS LAMBDA= 1. 356E-13 DECAY= 1.000E+00 42G
726 ( 727.00) 0.006900 O. 01227 O. 189 2. 230E+03 47. 54% 1.004E+03'

**** ( 911.10) 0.250000 O. 00991 0.296 1. 194E+02 5 < 5. 376E+01
**** ( 968.90) O. 150000 0.00934 0.284 2. 026E+02 5 < 9. 124E+Ol

. ;;--"*** ( 63.81) 0.010101 0.05644 0.475 8. 325E+02 5 <1" 3. 750E+02
"'J

Th234 1. 633E+12 DAYS LAMBDA= 4. 24SE-13 DECAY= 1. OOOE+OO lOG
.- **** ( 92.30) 0.999999 0.05450 O. 501 9. 199E+00 5 <1" 4. 144E+00 /\

Pa234m 1. 633E+ 12 DAYS LAMBDA= 4. 245E-13 DECAY= 1.000E+00 48G
**** (1001. 03) 0.006000 O. 00904 0.267 4. 915E+03 5 < 2. 214E+03

U 235 2.571E+11 DAYS LAMBDA= 2. 696E-12 DECAY= 1.000E+00 34G
60 ( 58.60) 0.001000 O. 05505 24.947 4. 532E+05 1. 56% 2. 041E+05 ,

**** ( 143.78) O. 132600 O. 04342 0.442 7. 679E+01 5 < 3. 459E+01
**** ( 185.72) O. 540000 0.03647 0.469 2. 380E+01 5 <1" 1. 072E+01

Am241 1. 582E+05 DAYS LAMBDA= 4. 381E-06 DECAY= 1.000E+00 41G
60 ( 59.54) 0.359000 0.05537 24.947 1.255E+03 5 1. 56% 5. 653E+02
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r' **************************************************************************** :"',

8808 GLS 2 G-7 JR 268.760 7 220.25 MIN 1.00000 8M 760
LIBR=TTIH REF TIME= 268.760 7 100 mLs in Parkway Jar

(~)**************************************************************************

***************************************************************************
* Group , 8808 * Time o~ count 268.760 2007 *
* Sample 2 * Reference GMT 268.760 2007 *
* Element. . . . . . . . . . . . . . . . . . . . . . . . . . * Elapsed Live Tm , 220.25 *
* Type code GLS * Dead Time Pet 0.030259 *
* ID GC-LCS #62903 * Backgl"ound GMT 265.9902007 *-

C···' * G-e-ometry, detector '-'R-7 * Standard GMT 265.918 2007 *
* Aliquot. . . . . . . . . . . . . . . . . . . . . . .. 1. * Days since TO 0.0 *
* Unit of Aliquot SMPL * Time on 11: 14 PDT 25-SEP *
* Data Sheet Units pcr !SMPL * Time o~f 14:54 PDT 25-SEP *
* Library TTIH * Calc Time 15:01 25-SEP-07 *
***************************************************************************

I' * Slope. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .... 1.,006354 * Width slope........................... 0.003462 *
* Intercept................ 2.745438 * Width offset............. 1.777184 *
* X**2 TERM -0. 13689643E-05 * Sensitivity 4. *

NP: C7,67J760.GSP 18 PEAKS

****************************************************************************

,\

. ",

PK IT ENRG LEFT WD BKGND FWHM AREA CHAN
1 0 26.4 21 6 482 1.94 358 23.5
2 7 32.0 26 11 750 1.52 614 29.1
3 7 36.4 26 11 417 1.15 108 33.5
4 0 49.1 42 8 1832 2.46 411 46.1
5 7 59.6 51 12 829 1.59 5495 56.5

/~, 6 7 63.4 51 12 249 1.03 81 60.3,<~ 7 0 69. 5 63 8 740 3. 10 173 66.3
8 0 92.6 86 7 550 1.33 145 89.3
9 0 186.8 179 7 535 1.72 67 183.0

10 0 238.7 232 6 394 1.82 57 234.5
11 0 351.9 345 6 308 1.71 69 347.2
12 0 510.7 499 12 367 2.85 252 505.1
13 0 661.2 650 11 277 1.91, 2842 654.9
14 0 726.5 717 7 120 1.84 47 719.9
15 0 1172.4 1158 13 141 2.37 1864 1164.1
16 0 1331.6 1315 16 56 2.79 1831 1322.9
17 0 1372.0 1360 6 9 1.13 12 1363.1
18 0 1460.8 1448 8 10 3.15 20 1451.7

FWHM=SGRT( 3.30553E+OO + 2. 10938E-03 *E)

CPM ERR EFF
1. 63E+00 11.80.147
2.79E+00 8.10.262
4. 89E-01 27.80.386
1. 86E+00 18.80.948
2. 49E+01 1.6 5.53
3. 66E-01 33.6 5.63
7. 87E-01 28.7 5.70
6.60E-Ol 28.5 5.44
3.04E-Ol 59.9 3.63
2. 59E-Ol 58. 3 3. 05
3. l1E-Ol 42.52.30
1.14E+00 16.51.67
1. 29E+01 2.2 1.34
2. 14E-Ol 41.91.23
8.46E+00 2.70.778
8. 31E+00 2. 50. 677
5.60E-02 53. SO. 653
9.03E-02 42.10.613

K FIT
o 0.00
o 0.90
o 0.00
o 0.00
o 51.80
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00

, \

"

\

*****************************************************************************~1
BACKGROUND INFO 8808 GLS 2 268.760 7 G- 7 BG DATE 265.990 7
*******************************************************************************

v--------PEAK---------v v------BACKGROUND------v v------NET----v
ENERGY CPM %ERROR ENERGY CPM iaERROR CPM iaERROR

63.39 0.3656 33.60 62.00 0.4732 27.36 -0. 1076165.81R
92.64 0.6598 28. 49 92,00 0.6172 6.90 O. 0427451. 72R

186.84 0.3037 59. 86 186.00 0.3185 12.22 -0.0147******R
238.69 0.2589 58.32 238.50 O. 3053 11.33 -0. 0465333. 37R

~~:'351. 95 0.3113 42. 51 351. 90 O. 1039 13.09 0.2075 64. 12
"

"" ,610. 70 1. 1446 16. 52 511. 00 1. 0110 3.62 O. 1336144. 16R .. \

661. 20 12.9015 2.20 661. 60 O. 0377 20.70 12.8638 2.20
726.48 0.2144 41.86 727.20 O. 0256 0.00 O. 1887 47. 54

1172.42 8.4648 2.68 1173.20 O. 0344 34.03 8.4304 2. 70
1331. 61 8.3141 2. 53 1332.50 0.0360 53.28 8.2780 2. 55
1460.82 0.0903 42.08 1/11-.1 nn 0 nl-.10 18.45 0.0293132.58R
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6 PEAKS REJECTED BY BACKGROUND

*******************************************************************************
~ INTERFERING ISOTOPE ANALYSIS 8808 GLS 2 268.760 7 G- 7 ,~

~~******************************************************************************
~~SPANF TABLE SAVED IN GSTOR SAYS NATO NOT REGUIRED

o

o

103



(- QC USED IN DATA REDUCTION OF SAMPLE 8808 2 GLS RUN AT 268. 760/2007

BACJl...GROUND FOR GELI DETECTOR 7 OF 265.990/2007 2261. 7 MIN
ENERGY CPM ERROR ENERGY CPM ERROR ENERGY CPM ERROR

() 62.0 0.4732 27.36 511. 0 1. 0110 3.62 1120.3 0.0201 10.97
92.0 0.6172 6.90 583. 1 O. 0884 32.82 1173.2 0.0344 34. 03

/"'- ...
143.0 0.0575 27.46 609.3 O. 0931 25.68 1238. 1 0.0195 0.00
186.0 0.3185 12.22 661.6 0.0377 20.70 1332. 5 0.0360 53.28
198.0 0.0686 28.00 727.2 O. 0256 0.00 1377.7 0.0253 0.00

( 238. 5 0.3053 11.33 846.0 0.0581 23.39 1461. 0 0.061.0 13.45
279.0 0.0000 0.00 860.4 O. 0351 0.00 1586.0 0.0000 O. 00
295.2 0.0595 11. 76 911. 1 0.0703 30.56 1591. 0 0.0333 0.00

(. 338.4 0.0739 11. 76 968.9 0.0471 46.72 1729.6 0.0116 0.00
351. 9 O. 1039 13.09 1001.0 0.0417 34. 54 1764.5 0.0201 28.36

GELI STANDARD EFFICIENCY GC FOR DETECTOR G- 7 ON 9/25/ 7

HIGH RADIUM STANDARD LOW RADIUM STANDARD .'.',\

NORMALISED 'Yo LENGTH IN NORMALISED 'Yo LENGTH IN
GMT YEAR CPM ERROR MINUTES GMT YEAR CPM ERROR MINUTES

71.872 7 1. 0395 11. 486 39. 227.708 7 1. 0171 8. 560 25.NG
103.898 7 O. 8806 8. 120 30. 228.781 7 0.9974 7. 749 23.
109.825 7 1. 0019 9.030 22. 230.893 7 1.0167 8. 008 32.
114.670 7 0.9891 8. 186 29. 235.819 7 1.0523 14.305 27.
127.663 7 O. 9841 7. 790 44. 237.860 7 1.0038 8.379 26.
133.833 7 O. 9924 7. 542 27. 244.938 7 1.0507 12.319 35.
150.885 7 0.8859 11. 264 14. 258.777 7 1.0466 12.929 31.
154.032 7 O. 9734 5.981 22. 265.711 7 1. 0175 9. 504 24.

(-\73.704 7 O. 9383 4.693 21. 265.864 7 0.8918 13.018 40.
. \--175. 828 7 O. 9978 8.266 38. 265.918 7 1.0084 7.775 28.

AVERAGE O. 9683 0.051 AVERAGE 1.0234 0.021

CALIBRATION LINE FROM STANDARD FOR G- 7 OF 265.918 7
ENERGY= 2.745438 + 1.0063537*CH + -1. 368964E-06*CH**2
FWHM =SGRT( 1.7772 + 0.003462*ENERGY) (C060= 2.528)

EFFICIENCIES FOR GEOMETRY JR 7 CALIBRATED 50.000 2007

ENERGY 'Yo EFFCY ENERGY 'Yo EFFCY ENERGY Yo EFFCY ENERGY Yo EFFCY
50.0 5. 023100 100.0 5.287100 300.0 2.551200 0.0 O. 000000
55.0 5.347200 110.0 5.062500 500. 0 1. 699100 0.0 0.000000
60.0 5. 551400 130.0 4.620300 700.0 1. 270100 0.0 0.000000
65.0 5.663400 150.0 4.223800 1000. 0 0.905100 0.0 0.000000
70.0 5.706100 170.0 3.881400 1400.0 0.637600
80.0 5.653400 190.0 3.58.8400 2000.0 0.429900
90.0 5.494600 250.0 2.931100 3000.0 0.279600

o
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***************************************************************************,,**-If'"''~8808 2 GLS GSTOR 760 '

******************************************************************************~

PK
1
2
3
4
5
7

11
13
14
1S
16
17

b
b
b
b
b

B
B
B
B
B
B

o

ENERGY CPM %ERR COMMENT
26. 4 1. 63 11. 8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
32. 0 2. 79 8. 1 .
36. 4 O. 49 27.8 .

~:: ~ / 2~: ~~ 1~: ~ :::::::::::::::::::::::::::::::::::: :::::: ~~~:~=
69. 5 O. 79 28.7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Th230s

351. 9 O. 21 64. 1 Ra226s Pb21'4'S
661. eY' 12. 86 2.2.......................................... Cs 137s
726.5 0.19 47.5 Ac228 Th228 Bi212s

1172.4/ 8.43 2.7 Co 60s
1331.6/ 8.28 2.5 Co 60s

1372.0" O. ~~J~gT~D'PEAKS' .
6 63.4 -0. 11 99.9 Th232s
8 92.6 0.04 99.9 Th234s Th227s
9 186.8 -0.01 99.9 Cs136 U 23Ss Ra226s

10 238. 7 -0. 05 99. 9 Th228 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Pb212s
12 510.7 0.13 99.9 Ac228 Th228 La140 Ru106 Na 22
18 1460.8 0.03 99.9 , K 405
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~. **~*************************************************************************

8808 GL8 3 G-8 JR 268.753 7 231.05 MIN 1.00000 8M 761

PC I ISMPL
AT TZERO ,,..,

ERROR
peT

DPM
NOW

CPM CORR
CNTG DECAY

SPECIAL ANALYSIS
BRANCH EFFICIENCY

FRAC FRAC
PK-ENERGY-GAMMA

KEV

r. LIBR=TTIH REF TIME= 268. 753 7 100ML IN PARKWAY JAR
'~)**************************************************************************

,'~ ~ (hvor .U /\ I)

K 40 4. b02E+11 DAYS LAMBDA= 1. 50bE-12 DECAY= 1. OOOE+OO IG
,r **** (1460. 85) O. 110000 O. 00870 O. 510 5. 330E+02 S <1' 2. 4018002 fro)

Be 46 8. 380E+Ol DAYS
**** (889.26) 1.000000
**** (1120.52) 1.000000

LAMBDA= 8. 271E-03
0.01312 0.227
0.01092 0.271

DECAY= 1.000E+OO
1. 729E+Ol S

2.478E+01 S

3Q
< 7. 789E+00 ('~

<1' 1. 116E+01

Co 60 1. 921E+03 DAYS LAMBDA= 3.608E-04 DECAY= 1.000E+OO 4G 'j

**** (1173.21 ) 0.999200 O. 01051 0.228 2. 168E+Ol S < 9. 767E+00
**** (1332.48) 1.000000 0.00943 O. 192 2.034E+01 s < 9. 162E+OO

(

Sb124 6.020E+01 DAYS LAMBDA= 1. 151E-02 DECAY= 1.000E+OO 16G
**** ( 1691. 00) 0.457000 O. 00763 O. 153 4. 383E+Ol s < 1. 974E+Ol

,.-"

Cs137 1. 102E+04 DAYS LAMBDA= 6. 290E-05 DECAY= 1.000E+OO 3G
**** ( b61. 64) 0.851000 O. 01635 0.309 2. 222E+Ol s <1' 1. 001E+01

Eu152 4. 821E+03 DAYS LAMBDA= 1. 438E-04 DECAY= 1.000E+OO 48G
**** ( 121. 78) 0.254000 O. 04555 0.480 4. 145E+01 s < 1. 867E+Ol

/' "295 ( 295.97) 0.004000 O. 02933 0.269 2. 296E+03 66.45'Y. 1. 034E+03 (
\.-J*** ( 344.31 ) 0.245000 O. 02585 0.360 5. 683E+01 s < 2. 560E+01

**** ( 963.36) O. 132000 O. 01234 0.257 1. 576E+02 s < 7.099E+01
**** <1112.04) O. 124000 0.01099 0.217 1. 593E+02 s < 7. 176E+01 '\

**** (1408.02) 0.198000 O. 00899 0.201 1. 127E+02 s < 5.076E+01

Eu154 3. 105E+03 DAYS LAMBDA= 2. 232E-04 DECAY= 1.000E+OO 48G . ')

**** ( 123.07) 0.390000 0.04559 0.477 2. 681E+Ol S < 1. 208E+01
**** ( 723.26) 0.202000 0.01534 0.258 8. 339E+01 s < 3. 756E+01
**** (1004.75) 0.170000 0.01194 0.210 1. 035E+02 s < 4. 660E+Ol
**** (1274.49) 0.336000 O. 00980 O. 190 5. 759E+01 s < 2. 594E+Ol

11'192 7.402E+01 DAYS LAMBDA= 9. 364E-03 DECAY= 1.000E+OO 22G -, ......
\

295 ( 295.95) 0.290900 O. 02934 0.270 3. 159E+01 66.45'Y. 1. 423E+Ol
**** ( 316. SO) 0.830700 0.02768 0.395 1. 716E+01 s < 7. 731E+00
**** ( 468. 06) 0.476000 O. 02081 0.340 3. 430E+01 5 < 1. 545E+01

T1208 5. 133E+12 DAYS LAMBDA= 1. 350E-13 DECAY= 1.000E+OO 19G
**** ( 583. 14) 0.860000 0.01788 0.326 2. 122E+01 5 <1' 9. 559E+00

Pb210
**** (

1. 633E+ 12 DAYS
46.50) 0.040000

LAMBDA= 4. 245E-13 DECAY= 1.000E+OO
0.00599 0.459 1. 914E+03 5

IG
< 8. 621E+02 ( \

'-..

Bi212
295 (

**** (
f")

···\.-.-'b212
*-l."** (

5. 133E+12 DAYS
295.10) 0.000240
727.17) 0.066500

5. 133E+12 DAYS
238.63) 0.431000

LAMBDA= 1.350E-13
0.02942 0.269
0.01527 0.270

LAMBDA= 1.3S0E-13
0.03495 0.492

DECAY= 1.000E+OO 22G
3.816E+04 66.45i. 1.719E+04
2. 662E+02 s < 1.199E+02

DECAY= 1.000E+OO 4G
3. 263E+Ol s <1' 1. 470E+Ol

Bi214 1. 633E+12 DAYS LAMBDA= 4.245E-13 DECAY= 1.000E+OO 48G
610 (609.30) 0.470000 0.01732 0.285 3.494E+Ol 564.95i. 1. 574E+01
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DECAY= 1.000E+OO 48G

DECAY= 1.000E+OO 23G
1.660E+02 37.46% 7. 476E+01
4. 822E+Ol 66.45% 2.172E+Ol
4.171E+Ol 562.97% 1. 879E+01

(' Pb214
242 (
295 (
352 (

'~'~)a226
**** (

242 (
295 (

;- 352 (
610 (

1. 633E+ 12 DAYS
241.90) 0.076000
295.20) 0.190000
352.00) 0.360000

5. 851E+05 DAYS
186.10) 0.040000
242.00) 0.078000
295.20) 0.201000
351.96,) O. 393000
609.32) 0.484000

LAMBDA= 4. 245E-13
0.03466 0.437
0.02941 0.269
0.02540 0.381

LAMBDA= 1. 185E-06
0.04006 0.558
0.03465 0.437
0.02941 0.269
0.02541 0.381
0.01732 0.285

3. 484E+02
1. 617E+02
4. 558E+01
3. 821E+01
3. 393E+01

5 <:r
37.46%
66.45%

562. 97%
564. 95%

1. 570E+02 r,;
7. 286E+Ol
2. 053E+Ol
1. 721E+Ot C'\
1. 528E+Ol

3.175E+02
3. 613E+02
4. 252E+02 (.~

7.343E+03 .
4. 823E+02
5. 694E+01",
6. 422E+02
8. 499E+01
3. 397E+02 ,',
1. 063E+03
3. 453E+02
4. 463E+02 (' \
2. 233E+02
5. 662E+02
8. 427E+03 r';

DECAY= 1.000E+OO 48G
7.049E+025 <:
8.021E+025 <:
9. 440E+02 5 <:r
1.630E+04 77.71%
1.071E+035 <:
1. 264E+02 5 <:
1. 426E+03 5 <
1. 887E+02 5 <:
7. 541E+02 5 <:
2.360E+03 66.45%
7. 666E+02 5 <:
9.907E+025 <:
4. 958E+02 5 <:
1. 257E+03 5 <:
1.871E+04 62.97%

LAMBDA= 8. 718E-05
0.00736 0.452
0.03292 0.475
0.04048 0.516
0.04504 0.235
0.03749 0.506
0.03519 0.511
0.03346 0.434
0.03331 0.396
0.03034 0.378
0.02927 0.269
0.02895 0.419
0.02860 0.382
0.02675 0.385
0.02646 0.382
0.02549 0.381

7. 951E+03 DAYS
49.80) 0.087000
79.70) 0.018000
94.00) 0.013500

140. SO) 0.000320
210.60) 0.012600
236.00) 0.115000
254.70) 0.009100
256.20) 0.063000
285.60) 0.016500
296.60) 0.003900
300.00) 0.018900
304.40) 0.013500
329.90) 0.029000
334.40) 0.011500
350. SO) 0.000800

Th227
**** (
**** (

r **** (
140 (

**** (
**** (
**** (
**** (
**** (

295 (
**** (
**** (
**** (
**** (

352 (

Ac228
i. / "*** (''---..-J

5. 133E+12 DAYS
911.10) 0.250000

LAMBDA= 1. 350E-13
0.01288 0.318

DECAY= 1.000E+OO 41G
9. 869E+Ol 5 <:r 4. 446E+01 i

Th230 2. 812E+07 DAYS LAMBDA= 2. 465E-08 DECAY= 1.000E+OO 8G
**** ( 68.00) 0.005900 0.02362 0.502 3.600E+035 <: 1.622E+03 \

Th232
**** (
**** (
**** (

5. 113E+12 DAYS
911.10) 0.250000
968.90) 0.150000
63.81) 0.010101

LAMBDA= 1. 356E-13
0.01288 0.318
0.01229 0.282
0.01977 0.510

DECAY= 1. OOOE+OO
9.869E+Ol 5

1.530E+02 5
2. 555E+03 5

42G
<:r 4. 446E+01
<:r 6. 890E+Ol
<: 1. 151E+03

Th234 1. 633E+12 DAYS LAMBDA= 4.245E-13 DECAY= 1.000E+OO lOG
**** ( 92.30) 0.999999 0.03980 0.521 1.308E+Ols <:r 5. 894E+00

Pa234m 1. 633E+12 DAYS LAMBDA= 4. 245E-13 DECAY= 1.000E+OO 48G
**** (1001.03) 0.006000 0.01198 0.228 3.167E+03 5 <: 1.427E+03

2. 580E+02
1. 359E+03 ( "\
3. 789E+Ol
1.087E+Ol
8. 096E+03C\

U 235
85 (

'140 (
**** (
**** (

242 (

2.571E+11 DAYS
84.24) 0.051000

140.75) 0.001730
143. 78) O. 132600
185.72) 0.540000
240.93) 0.000700

LAMBDA= 2. 696E-12
0.03580 1.046
0.04503 0.235
0.04479 0.500
0.04011 0.523
0.03475 0.437

DECAY= 1.000E+00 34G
5.727E+02 15.81%
3.0t7E+03 77.71%
8. 411E+Ol s <:
2. 413E+Ol 5 <:r
1.797E+04 37.46%

Am241 1. 582E+05 DAYS LAMBDA= 4.381E-06 DECAY= 1.000E+OO 41G
**** ( 59.54) 0.359000 0.01576 0.478 8. 454E+Ol 5 <: 3. 808E+Ol ['.
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****************************************************************************

8808 GLS 3 G-8 JR 268.753 7 231.05 MIN 1.00000 8M 761
LIBR=TTIH REF TIME= 268.753 7 100ML IN PARKWAY JAR

(~**************************************************************************

***************************************************************************
* (;}roup 8808 * Time oT count 268.753 2007 *
* Sample 3 * Reference GMT 268.753 2007 *

ir""'~ * El·ement-. . . . . . . . . . . . .. . . . . . . . .. . .. .. . . * Elaps'ed' Live Tm. .. . .. . .. .. .. .. .. ... 23'1. OS *
* Type code GLS * Dead Time Pet 0.043261 *
* rD 4 aC-BLANK #62904 * Background GMT 265.9182007 *
* Geometry, detector JR-8 * Standard GMT 265.894 2007 *
* Aliquot , 1. * Days since TO 0.0 *
* Unit of Aliquot SMPL * Time on 11:04 PDT 25-SEP *

( * Data Sheet Units PCl ISMPL * Time off 14:54 PDT 25-SEP *
* Library TTIH * Calc Time 15:02 25-SEP-07 *
***************************************************************************
* Slo'pe. . . . . . . . . . . . . . . . . . .. 0.981489 * Wi'dth slope.............. 0.005591 *
* Intercept 0.191330 * Width offset............. 1. 846792 *
* X**2 TERM -0. 13299986E-05 * Sensitivity 4. *

NP: C7,67J761.GSP 24 PEAKS

****************************************************************************

.,--.,

PK IT ENRG LEFT WD BKGND FWHM AREA CHAN
1 5 25.1 23 9 59 1.45 182 25.4
2 5 27.5 23 9 375 1.87 192 27.8
3 0 32.1 31 6 637 4.24 57 32.5
4 0 74. 1 70 11 1219 2.97 781 75.3
5 4 84.8 82 10 529 1.53 242 86.3

'~J 6
7

4 87.4 82 10 312 1. 11 89 88.9
- 0 93.0 92 7 6912.00 140 94.6

8 0 139.5 141 6 657 1.70 54 142.0
9 0 186.0 186 7 694 2.29 143 189.3

10 2 238.7 240 10 382 1.59 170 243.1
11 2 241.8 240 10 450 1.91 101 246.3
12 0 295.3 297 8 474 3.41 130 300.8
13 0 351.9 353 11 527 2.09 241 358.5
14 0 510.9 514 13 409 3.13 575 520.7
15 0 582.7 591 8 208 2.14 77 594.0
16 0 609.5 616 11 278 2.16 257 621.3
17 0 660.9 671 9 197 2.55 76 673.7
18 0 911.2 925 13 174 3.04 129 929.3
19 0 967.8 982 15 247 5.46 56 987.2
PK IT ENRG LEFT WD BKGND FWHM AREA CHAN
20 0 1120.4 1138 10 125 3.27 62 1143.1
21 0 1377.7 1404 7 44 2.35 33 1406.1
22 0 1461.0 1484 14 88 3.04 5611491.3
23 0 1728.41761 9 27 2.06 20 1765.0
24 0 1764.0 1793 15 45 2.68 105 1801.4

FWHM=SGRT( 5. 76394E+00 + 2. 46146E-03 *E)

CPM ERR EFF K
7.86E-01 12.20.126 0
8.30E-Ol 18.70.167 0
2. 48E-Ol 70.90.265 0
3. 38E+00 9. 4 2. 83 0
1.0SE+00 15.8 3.58 0
3. 86E-Ol 30.0 3.72 0
6.04E-Ol 32.8 3.98 0
2.3SE-01 77.74.49 0
6.18E-Ol 32.0 4.01 0
7. 36E-Ol 19.3 3.49 0
4. 37E-Ol 37.53.47 0
5. 64E-Ol 30.82.94 0
1.04E+00 19.92.63 0
2.49E+00 8.51.97 0
3. 33E-01 37.1 1.81 0
1. l1E+00 14.4 1. 75 0
3. 29E-Ol 37.01.65 0
5. 57E-Ol 23.01.30 0
2. 44E-01 61.51.23 0

CPM ERR EFF K
2. 67E-Ol 38.0 1.10 0
1. 42E-01 40.30.918 0
2.43E+00 5.60.875 0
8. 66E-02 60.90.759 0
4. 54E-01 15. 40. 745 0

FIT
0.36
0.00
0.00
0.00
1. 34
0.00
0.00
0.00
0.00
0.45
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
FIT
0.00
0.00
0.00
0.00
0.00

,,

\

\

i "

*******************************************************************************
BACKGROUND INFO 8808 GLS 3 268.753 7 G- 8 BG DATE 265.918 7
******************************************************************************

," .~--------p EAK---------v
\, ...::NERGY CPM 7.ERROR

v------BACKGROUND------v
ENERGY CPM 7.ERROR

v------NET----v
CPM 7.ERROR

92.99
185.95
238. 68
295.31

0.6040 32.83
0.6176 32.03
0.7358 19.33
0.5644 30.79

92.00
186.00
238.50
~Qt: ~f\

0.6823
O. 5412
0.8344
f\ :::lQt:f\
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11.52
10.29
14.73
14.61

-0. 0783272. 42R
O. 0764269. 01R

-0.0986190.65R
0.2694 66.45



r 3~1. 87 1.0438 19.90 351. 90 0.6623 18.22 0.3815 62. 97
510.90 2.4876 8.48 511. 00 2. 6731 5.20 -0. 1856136. 14R
582.69 0.3333 37. 12 583. 10 O. 5186 17.10 -0. 1853 82. 14R

/~.'\ 609. 53 1. 1137 14.37 609.30 O. 8291 11. 14 0.2845 64. 95 /')

()660.86 0.3287 37.00 661.60 0.2745 13.85 O. 0542235. 01R
'-- 911. 18 O. 5573 22.95 911. 10 0.4955 11.64 0.0617227.37R

967. 78 0.2441 61.49 968.90 0.3557 25. 59 -0. 1115157.42R ('\

1120.42 0.2673 37.96 1120.30 0.3466 15.41 -0. 0793144. 55R
1377. 67 O. 1421 40.29 1377. 70 O. 0926 22.03 O. 0495122. 78R
1460.95 2.4288 5.65 1460.80 3.2491 8.82 -0.8203 38.74R t-'''~·'''\

1728.38 0.0866 60.88 1729.60 O. 0773 30.53 0.OO93623.90R
1763.96 0.4544 15.43 1764.50 0.3773 7.98 O. 0772"98. 88R

(-. 13 PEAKS REJECTED BY BACKGROUND ~,,

*******************************************************************************
/'- INTERFERING ISOTOPE ANAL.YSIS 8808 GLS 3 268.753 7 G- 8 /'~\

*******************************************************************************
SPANF TABLE SAVED IN GSTOR SAYS NATO NOT REGUIRED

(
\.

(J
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QC· USED IN DATA REDUCTION OF SAMPLE 8808 3 GLS RUN AT 268. 753/2007

ENERGYo 62.0
92.0

.r"'. 143.0
186.0
198.0
238. 5
279.0
295.2

r 338.4
351. 9

BACKGROUND FOR
CPM ERROR

0.2099 26.64
0.6823 11. 52
0.1599 0.00
0.5412 10.29
O. 1432 24. 16
0.8344 14.73
0.1577 0.00
0.2950 14.61
0.2027 32.12
0.6623 18.22

GELI DETECTOR 8
ENERGY CPM

511. 0 2. 6731
583. 1 O. 5186
609.3 0.8291
661. 6 O. 2745
727.2 0.1565
860.0 0.0900
911. 1 O. 4955
968.9 0.3557

1001. 0 O. 0596
1120.3 0.3466

OF 265.918/2007
ERROR ENERGY

5.20 1173.2
17.10 1238.1
11. 14 1332. 5
13.85 1377.7
27.61 1460.8
17.33 1586.0
11. 64 1591. 0
25. 59 1729. 6
28.52 1764.5
15.41 0.0

2365. 1 MIN
CPM ERROR

0.0886 25.30
0.1394 24.02
O. 1000 33. 11
0.0926 22.03
3.2491 8.82
0.1222 0.00
0.1433 34.81
0.0773 30,53
0.3773 7.98
0.0000 0.00

GELI STANDARD EFFICIENCY GC FOR DETECTOR G- 8 ON 9/25/ 7

HIGH RADIUM STANDARD LOW RADIUM STANDARD

NORMALISED 'I. LENGTH IN NORMALISED i. LENGTH IN
GMT YEAR CPM ERROR MINUTES GMT YEAR CPM ERROR MINUTES

76.719 3 0.9279 15. 753 61. * 202.750 7 0.6804 59.299 32.NG
322. 765 5 0.8833 18. 759 31. * 204.881 7 1. 1362 25. 018 46.

" .. 322. 789 5 0.8727 17.160 43.* 217.047 7 1. 0416 16. 537 20. r'·· ~\

322.825 5 0.8755 17.370 41. * 223.821 7 1.0227 17.367 23.
352. 103 5 0.8703 18. 548 21. * 230.814 7 1.0609 16. 105 21.
355.939 5 O. 8663 19.048 20.* 235.924 7 1.0859 16. 521 23.

58.691 6 0.9079 17.307 83.* 237.814 7 1.0688 16.230 26.
312.732 6 0.8798 18.209 22.* 244.906 7 1. 0631 16.854 25.

"( '~6. 689 7 0.9437 22.807 27. 258.758 7 1. 0718 16. 115 25.
'--":53.871 7 0.9404 23.280 21. 265.894 7 1. 0763 16.178 23.

AVERAGE 0.9421 0.002 AVERAGE 1.0614 O. 020

CALIBRATION LINE FROM STANDARD FOR G- 8 OF 265.894 7
ENERGY= 0.191331 + 0.9814891*CH + -1. 329999E-06*CH**2
FWHM =SGRT( 1.8468 + 0.005591*ENERGY) (C060= 3.049)

EFFICIENCIES FOR GEOMETRY JR 8 CALIBRATED 155. 000 2007

ENERGY 'I. EFFCY ENERGY 'I. EFFCY ENERGY 'I. EFFCY ENERGY 'I. EFFCY
50.0 0.745100 100.0 4.245900 300.0 2.895100 0.0 O. 000000 \,
55.0 1. 159800 110.0 4.454100 500.0 1.999200 0.0 0.000000
60.0 1. 619100 130.0 4. 554100 700.0 1. 571400 0.0 0.000000
65.0 2.087900 150.0 4.421700 1000.0 1. 198900 O. 0 0.000000 ,

'_.
70.0 2. 537700 170.0 4.201800 1400.0 0.903800
80.0 3.312100 190.0 3.958600 2000.0 0.656700
90.0 3.878100 250.0 3.393800 3000.0 0.478800
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,~ *****************************************************************************if~\
8808 3 GLS GSTDR 761

****************************************************************************~**

B 7 93.0
B 9 186.0
B 10 238. 7
B 14 510.9
B 15 582.7
B 17 660.9
B 18 911. 2
B 19 967. 8
B 20 1120.4
B 21 1377.7
B 22 1461. 0
B 23 1728.4
B 24 1764.0

:~J

u

b
b

/- b

PK ENERGY
1 25. 1
2 27. 5
3 32. 1
4 74. 1
5 84.8
6 87.4
8 139.5

11 241.8
12 295.3
13 351.9
16 609. 5

CPM r.ERR COMMENT
0.79 12.2 .
0.83 18.7 .
0.25 70.9 .
3.38 9.4 .
1.05 15.8 .
0.39 30.0 Cs136 Cdl09
0.23" 77.'7 .
0.44 37.5 Ra226 Th228 La140
0.27 66.5 Ra226 . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Ru103
0.38 63.0 . . . . . . . . . . . . . . . . . . . .. Ra226s Pb214s
0.28 64.9 , Rul03 Ra226s Bi214s

REJECTED PEAKS
-0. 08 99. 9 . . . . . . . . . . . . . .. Th234s Th227s
0.08 99.9 Cs136 U 235s Ra226s

-0. 10 99.9 Th228 . . . . . . . . . . . . . . . . . . . . . .. Pb212s
-0.19 99.9 Ac228 Th228 La140 Rul06 Na 22
-0. 19 82. 1 Th228 . . . . . . . . . . . . . . . . . . . . . . . . . . .. T1208s
0.05 99.9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Cs137s
0.06 99.9 . . . . . . . . . . .. Th232s Ac228s

-0.11 99.9 Ac228 Sb124 Th232s
-0. 08 99. 9 Ra226 , Sc 46s

0.05 99.9 Ra226 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. La140c
-0. 82 38. 7 , K 40s

O. 01 99. 9 Ra226 .
O. 08 98. 9 Ra226 .
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" **************************************************************************** {'..~
8808 GLS 4 G-l JR 268.753 7 231.28 MIN 177.28000 GR 758

PCI/GRAM
AT TZEROr,,;

ERROR
PCT

DPM
NOW

CPM CORR
CNTGDECAY

SPECIAL ANALYSIS
BRANCH EFFICIENCY

FRAC FRAC

LIBR=TTIH REF TIME= 261. 924 7 100 mL in Parkway Ja~

( )**************************************************************************

- tw'q/~~1(;)1
PK-ENERGY-GAMMA

KEV

K 40 4. 602E+11 DAYS LAMBDA= 1. 506E-12 DECAY= 1. OOOE+OO IG
1461 <1460.85) 0.110000 0.00644 1. 576 2.223E+03 5 7.58'1. 5. 649E+00 ('l

3G
4. 618E 02 (',
1. 261E 01

Sc 46 8. 380E+Ol DAYS
,.---, **** ( 889. 26) 1. 000000

1119 (1120.52) 1.000000

LAMBDA= 8. 271E-03
0.00984 0.169

·0.00810 0.380

DECAY= 9.4S1E-Ol
1. 718E+Ol 5 <
4.692E+Ol 524.84'1.

Co 60 1. 921E+03 DAYS
**** (1173.21) 0.999200
**** (1332.48) 1.000000

LAMBDA= 3.608E-04
0.00779 0.174
0.00698 0.153

DECAY= 9. 97SE-Ol
2. 235E+Ol 5
2. 185E+Ol 5

4G
< 5.694E-02
< 5. 566E-02

Sb124 6.020E+Ol DAYS
969 (968.30) 0.017200

**** (1691.00) 0.457000

Cs137 1. 102E+04 DAYS
662 (661.64) 0.851000

Eu152 4. 821E+03 DAYS
r-'*** (121.78) 0.254000
, I

'-/295 (295.97) 0.004000
**** (344.31) 0.245000
**** (963.36) 0.132000
**** (1112.04) 0.124000
**** (1408.02) 0.198000

LAMBDA= 1. 151E-02 DECAY= 9. 244E-Ol 16G
0.00917 0.283 1.795E+03 31. 61 'I. 4. 934E+00
O. 00566 O. 106 4. 102E+01 5 < 1. 127E-01 ('

LAMBDA= 6. 290E-05 DECAY= 9. 996E-01 3G
0.01252 0.203 1.907E+Ol 556. 99'1. 4. 848E-02 (\

LAMBDA= 1. 438E-04 DECAY= 9. 990E-Ol 48G
O. 04322 0.406 3. 702E+Ol 5 .( 9. 416E-02 ()
0.02328 1. 188 1. 276E+04 12.76'1. 3. 245E+Ol
0.02075 0.289 5. 685E+Ol 5 < 1. 446E-01
0.00921 O. 192 1.577E+02 5 .( 4.010E-01
O. 00815 O. 166 1. 644E+02 5 < 4. 182E-01
0.00666 O. 134 1. 017E+02 5 < 2. 587E-01

Eu154 3. 105E+03 DAYS
**** (123.07) 0.390000

511 (511.20) 0.000600
583 (582.03) 0.008000

**** (723.26) 0.202000
**** (1004.75) 0.170000
1119 (1118.20) 0.001000
1241 (1241.40) 0.001000
**** (1274.49) 0.336000

LAMBDA= 2. 232E-04
0.04295 0.441
0.Or535 0.424
0.01385 0.504
0.01166 0.228
0.00889 0.175
0.00811 0.380
0.00742 0.236
0.00725 0.157

DECAY= 9. 985E-01 48G
2. 632E+01 5 < 6.697E-02
4. 609E+04 42.27'1. 1. 173E+02 (\
4. 552E+03 25. 56'1. 1. 158E+01
9. 696E+Ol 5 < 2. 467E-01
1. 158E+02 5 < 2. 948E-01 (~

4.681E+04 24.84'1. 1.191E+02'
3.177E+04 54.29'1. 8.085E+01
6.435E+01 s < 1. 637E-01 ()

I~192

295 (
**** (
**** (

7.402E+Ol DAYS
295.95) 0.290900
316.50) 0.830700
468.06) 0.476000

LAMBDA= 9. 364E-03
O. 02328 1. 189
0.02213 0.309
0.01642 0.249

DECAY= 9. 381E-01 22G
1. 756E+02 12.76'1. 4. 755E-Ol (~l

1. 681E+Ol 5 < 4.552E-02
3.187E+015 < 8.633E-02

'-".

T1208 '5. 133E+12 DAYS
511 (510.80) 0.230000
583 ( 583.14) 0.860000

LAMBDA= 1. 350E-13
0.01536 0.424
0.01383 0.504

DECAY= 1.000E+OO 19G
1.202E+02 42.27'1. 3.053E-Ol
4. 241E+Ol 525.56'1. 1. 078E-Ol (\

! "h210
\_j 47 (

1. 633E+12 DAYS LAMBDA= 4. 24SE-13 DECAY= 1.000E+OO IG
46.50) 0.040000 0.05556 1.459 6.564E+02 515.41'1. 1.668E+00;)

Bi212
295 (
511 (
583 (

5. 133E+12 DAYS
295.10) 0.000240
510.72) 0.094000
583.141 0.310000

LAMBDA= 1. 350E-13
0.02333 1.188
0.01536 0.424
0.n1":lCl":l n c.n4

112

DECAY= 1.000E+00 22G
2. 122E+05 12.76'1. 5. 391E+02 ( ')
2. 940E+02 42. 27'1. 7.469E-Ol '""
1.177E+02 25.56'1. 2. 990E-Ol



728 ( 727. 17) 0.066500 0.01161 0.173 2. 237E+02 549.43;' 5. 685E-Ol

Pb212 5. 133E+12 DAYS
,~ 239 (238.63) 0.431000
()
'-rli214 1. 633E+12 DAYS
~. 609 (609.30) 0.470000

1119 (1120.40) 0.170000
1765 (1764.00) 0.170000

LAMBDA= 1. 350E-13
0.02731 1.668

LAMBDA= 4. 245E-13
0.01335 1.204
0.00810 0.380
0.00546 O. 194

DECAY= 1.000E+OO 4G
1. 418E+02 5 8.52;' 3.602E-01 (,

DECAY= 1.000E+OO 48G
1. 918E+02 512. 27;. 4. 874E-01 ('
2.758E+02 24.84;' 7.008E-01
2.087E+02 26.51;' 5.304E-Ol

Pb214
242 (
295 (
352 (

1. 633E+ 12 DAYS
241.90) 0.076000
295.20) 0.190000
352.00) 0.360000

LAMBDA= 4. 245E-13
0.02703 0.537
0.02332 1.188
0.02040 1.851

DECAY= 1.000E+OO 23G
2.611£+02 18.85'Y. 6. 635E-Ol
2. 681E+02 12. 76% 6. 812E-01(....
2.520E+02 510.38% 6.403E-Ol

( Ra226 5.8511:+05 DAYS LAMBDA= 1. l85E-06 DECAY= 1.000E+OO 48G ('\
186 ( 186. 10) 0.040000 0.03266 0.858 6. 563E+02 526.02'Y. 1. 668E+00
242 ( 242.00) 0.078000 0.02703 O. 537 2. 545E+02 l8.B5% 6. 467E-Ol,... 295 ( 295.20) 0.201000 O. 02332 1. 188 2. 534E+02 12. 76% 6. 439E-Ol (~

352 ( 351. 96) 0.393000 0.02040 1.851 2.308E+02 510.38% 5. 865E-01
.

609 ( 609.32) 0.484000 O. 01335 1.204 1. 863E+02 512.27% 4. 733E-Ol
~'- 1119 (1120.30) O. 160000 O. 00810 0.380 2. 930E+02 24.84'Y. 7. 445E-Ol (1

1731 (1729.60) 0.030700 0.00555 0.094 5. 496E+02 66. 12% 1. 396E+00
1765 (1764.50) O. 166000 0.00546 O. 194 2. 138E+02 26.51% 5. 433E-01

/ . ..,

Th227 7. 951E+03 DAYS LAMBDA= 8. 718E-05 DECAY= 9. 994E-01 48G
**** ( 49.80) 0.087000 0.05556 0.468 9. 687E+Ol 5 < 2. 463E-Ol

64 ( 62. 50) 0.002500 O. 05620 1. 542 1.098E+04 16. 19% 2. 791E+01 (-)
**** ( 79.70) 0.018000 0.05314 O. 687 7.179E+02 5 < 1. 825E+00

93 ( 94. 00) 0.013500 O. 04967 O. 746 1. 112E+03 534. 02% 2. 828E+00
,( -"*** ( 210.60) 0.012600 0.02990 0.395 1.048E+03 5 < 2. 665E+00(\
'~}*** ( 236.00) 0.115000 0.02753 0.448 1. 415E+02 5 < 3. 596E-01

**** ( 254.70) 0.009100 O. 02603 0.358 1. 513E+03 5 <: 3. 847E+00
**** ( 256.20) 0.063000 0.02591 0.326 1. 996E+02 5 < 5.076E-Ol '\.

**** ( 285.60) 0.016500 0.02391 0.336 8. 520E+02 5 <: 2. 166E+00
**** ( 300.00) 0.018900 0.02305 0.324 7. 438E+02 5 <: 1. 891E+00
**** ( 304.40) 0.013500 0.02279 0.275 B.929E+02 5 < 2. 270E+00 (\
**** ( 329.90) 0.029000 0.02144 0.308 4. 954E+02 5 < 1. 260E+00
**** ( 334.40) 0.011500 0.021'22 0.295 1.208E+03 5 < 3.071E+00

Ac228 5. 133E+12 DAYS LAMBDA= 1. 350E-13 DECAY= 1.000E+00 41G
**** ( 911.10) 0.250000 O. 00964 0.262 1.088E+02 5 < 2. 764E-Ol

Th230 2. 812E+07 DAYS LAMBDA= 2. 465E-08 DECAY= 1.000E+00 8G
**** ( 68.00) 0.005900 0.05550 O. 599 1. 829E+03 5 <: 4. 647E+00

{
'.-

Th23'2 5.113E+12 DAYS LAMBDA= 1. 356E-13 DECAY= 1.OOOE+OO 42G
339 ( 338.40) O. 104000 0.02103 O. 194 8. 852E+Ol 64.30% 2. 249E-.01
511 ( 509.60) 0.004200 O. 01539 0.424 6. 568E+03 42.27;' 1. 669E+Ol r'"
728 ( 727.00) 0.006900 0.01161 0.173 2. 156E+03 49.43% 5. 478E+00
911 ( 911. 10) 0.250000 O. 00964 0.234 9. 696E+Ol 538. 97% 2. 464E-Ol
969 ( 968.90) O. 150000 0.00916 0.283 2.057E+02 531. 617- 5. 228E-Ol (1

**** ( 63.81) 0.010101 0:05607 0.608 1.074E+03 5 < 2. 728E+00

Th234 1. 633E+12 DAYS LAMBDA= 4. 245E-13 DECAY= 1.000E+00 lOG \

**** ( 92. 30) 0.999999 0.05009 0.625 1. 249E+Ol 5 <: 3.173E-02
/,--\

\,.~234m 1. 633E+12 DAYS LAMBDA= 4. 245E-13 DECAY= 1.000E+OO 48G '\

**** (1001. 03) 0.006000 O. 00892 O. 186 3. 473E+03 5 < 8. 826E+OO

U 235 2. 571E+l1 DAYS
1~*** -( 143. 78.) O. 132600

186 ( 185.72) O. 540000

LAMBDA= 2. 696E-12
0.03894 0.421
0.n~~1 n Q~~
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DECAY= 1.000E+OO 34G
8. 153E+Ol 5 <T' 2. 071E...Ol
4. 85SE+Ol 526.027. 1. 233E-Ol



242 ( 240.93) 0.000700 0.02711 O. 537 2. 827E+04 18. 85/. 7. 182E+01 ("'!

Am241 1. 582E+05 DAYS LAMBDA= 4. 381E-06 DECAY= 1.000E+OO 41G
~**** ( 59.54) 0.359000 0.05639 O. 502 2.482E+Ol 5 -( 6. 306E..,.02 tl
~)

(

"."......., '
''--

o
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**************************************************************************** ,\

8808 GLS 4 G-l JR 268.753 7 231.28 MIN 177.28000 GR 758
/_-LIBR=TTIH REF TIME= 261. 924 7 100 mL in Parkway Jar
\~'**************************************************************************

***************************************************************************
* G~oup 8808 * Time OT count 268.753 2007 *
* Samp leo . . . . . . . . . . . . . . . . . . . . . . . .. 4 * ReTerence GMT.... . . .. 261. 924 2007 *
* Element * Elap~ed Live Tm 231.2833 *
* Type code. . . . . . . . . . . . . . . . . . . .. GLS * Dead Time Pet.... . . . . . . .. O. 057616 *
* ID............ . . . .. GC,;..DUP#1 62905 * Back.g~ound GMT....... 266.0822007 *

( .., * Geometl'\j' detect;oT' JR-l * S'tanda,-.d GMT 266.063 2007 *
* Aliquot 177.28 * Datjs si'nce TO 6.828491 *
* Unit OT Aliquot GRAM * Time on 11:04 PDT 25"';SEP *
* Da'ta Sheet Uni ts. . . . . . . .pcr /GRAM * Time off......... 14: 56 PDT 25-SEP *
* Librartj TTIH * Calc Time 15:00 25-SEP-07 *
***************************************************************************
* S 10 pe. . . . . . . . . . . . . . . . . . .. 1. 004722 * Wid t h s 1 0 pe. . . . . . . . . . . . .. O. 004886 *
* Intercept 1.970773 * Width offset 1.894211 *
* X**2 TERM -0. 16467935E-05 * Sensitivity 4. *

NP: C7,67J758.GSP 28 PEAKS

****************************************************************************

C, "

PK IT ENRG LEFT WD BKGND FWHM AREA CHAN
1 4 26?~~ 21 15 63 2.03 290 24.4
2 4 30.0 21 15 293 2.80 192 27.9
3 4 34.0 21 15 540 3.03 125 31.9
4 0 46. 6 41 8 793 1. 75 337 44. 4

/- '\ 5 8 63. 6 58 24 878 2. 29 541 61. 3
:~ 6 8 69.6 58 24 896 2.29 232 67.4

7 8 75.2 58 24 914 2.29 488 72.9
80 92.6 87 8 834 1.81 427 90.2
9 0 144.3 138 7 480 2.23 61 141.7

10 0 185.7 178 10 645 1.74 314 182.9
11 7 238.6 230 15 252 1.72 506 235.6
12 7 241.8 230 15 182 1.41 124 238.8
13 0 294.8 288 8 258 1.59 298 291.6
14 0 339.2 332 7 268 1.25 59 335.9
15 0 352.1 344 11 383 2.17 477 348.6
16 0 510.8 500 15 234 2.79 410 506.8
17 0 582.9 575 10 163 2.47 156 578.8
18 0 609.3 600 11 212 1.94 316 605.1
19 0 662.0 653 11 155 2.11 55 657.6
PK IT ENRG LEFT WD BKGND FWHM AREA CHAN
20 0 727.9 720 9 82 2.99 48 723.3
21 0 910.9 902 10 116 1.82 7S 906.0
22 0 968.8 958 11 84 3.73 77 963.8
23 0 1119.5 1107 13 91 3.67 98 1114.3
24 0 1241.2 1229 17 117 4.51 55 1235.9
25 0 1461. 2 1451 14 57 3. 39 381 1455. 8

'~ 26 0 1731. 0 1719 14 23 2.84 23 1725.8
27 0 1764.6 1754 11 15 2.82 54 1759.4
28 0 1972.4 1965 6 9 1.93 8 1967.5

FWHM=SGRT( 4. 44393E+00 + 3. 27129E-03 *E)

CPM ERR EFF K FIT
1. 25E+00 9.80.149 0 3. 12
8. 32E-01 20. SO. 216 0 0.00
5. 42E-01 33. SO. 314 0 0.00 ( '\

1. 46E+00 15.40.808 0 0.00
2. 34E+00 9.4 5. 61 0 28.80
1.00E+00 22. 5 5. 52 0 0.00 (y
2. l1E+00 11.7 5.41 0 0.00
1. 84E+OO 13. 5 5.00 0 0.00
2. 65E-01 61. 5 3.89 0 0.00 ( "\

1. 36E+00 16.3 3.27 0 0.00
2. 19E+00 6.4 2.74 0 1. 13
5. 37E-Ol 18.8 2. 71 0 0.00 '~~

1. 29E+00 11. 6 2.34 0 0.00
2. 56E-01 47.9 2. 14 0 0.00
2. 06E+00 9.2 2. 08 0 0.00 , ,

I'

1.77E+00 9.8 1. 54 0 0.00 '.

6. 74E-Ol 18.4 1.40 0 0.00
1. 36E+00 10.7 1. 35 0 0.00 '\,
2. 37E-Ol 48.9 1.26 0 0.00

CPM ERR EFF K FIT
2.08E-01 41. 0 1. 17 0 0.00 (")

\_~ .,

3. 23E-Ol 27.90.974 0 0.00
3. 33E-01 26.50.921 0 0.00
4. 24E-01 22.00.819 0 0.00 ~

\
,
J

2. 36E-Ol 54.30.750 0 0.00
1. 65E+00 7.20.648 0 0.00
9. 98E-02 62. 10. 563 0 0.00 ,"j

\...
2.32£--01 21.20.554 0 0.00
3. 33E-02 63.20.497 0 0.00

,. "\ '

(-~,*****************************************************************************
-''-JjACKGROUND INFO 8808 GLS 4 268.753 7 G- 1 BG DATE 266.082 7 (')

*******************************************************************************

v--------PEAK---------v
ENERGY CPM 7.ERROR

v------BACKGROUND------v
ENERGY CPM 7.ERROR

115

v------NET---v
CPM i-ERROR



,63.57 2.3401 9.45 62.00 O. 7978 14. 53 1.5423 16. 19 ("\:

92.61 1. 8447 13.47 92.00 1.0988 4.66 0.7459 34. 02
144.34 0.2651 61. 53 143.00 0.0922 41. 42 0.1728 96.91R

';)185.70 1. 3567 16. 30 186.00 O. 4992 5.93 0.8575 26.02 !''\

i, 238.64 2.1872 6.43 238.60 O. 5188 4.01 1.6684 8. 52
'--../ 294.78 1.2884 11.61 295.20 O. 1004 24.81 1. 1880 12. 76

1-' 339.23 0.2555 47.91 338.40 O. 0619 36.32 O. 1936 64.30 (\
352. 06 2.0622 9. 18 351. 90 0.2115 15. 17 1.8507 10.38
510. 75 1. 7745 9. 83 511. 00 1.3500 3. 09 0.4244 42.27
582. 93 0.6738 18.36 583. 10 O. 1695 21. 24 0.5043 25.56 ("'\

609.34 1. 3647 10. 70 609.30 O. 1607 14. 12 1.2039 12.27
661.98 0.2369 48.86 661.;60 0.0338 0.00 0.2031 56.99
727.85 0.2076 41.04 727.20 0.03Z1-8 16.65 O. 1727 49.43 (~\

910.87 0.3233 27.88 911. 10 0.0896 14.39 0.2337 38.97
968.80 0.3330 26. 55 968.90 O. 0502 26.30 0.2828 31. 61

r 1119.48 0.4237 21.97 1120.30 O. 0440 34.80 0.3798 24.84 r--'"
1461. 17 1.6487 7. 15 1461. 00 O. 0727 25.86 1. 5760 7. 58

' ..,'

1731. 04 0.0998 62.09 1729.60 0.0061 0.00 0.0937 66. 12
1764.57 0.2319 21. 21 1764. SO O. 0383 38.41 O. 1937 26. 51

1 PEAKS REJECTED BY BACKGROUND

*****************************************************************************~~
INTERFERING ISOTOPE ANALYSIS 8808 GLS 4 268.753 7 G- 1
*******************************************************************************
SPANF TABLE SAVED IN GSTOR SAYS NATO NOT REGUIRED (._\

C)

'-
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GC USED IN DATA REDUCTION OF SAMPLE 8808 4 GLS RUN AT 268. 753/2007

,- -eNERGY
'~) 62.0

92.0
143.0
186.0
198.0
238.6
279.0
295.2
338.4
351.9

BACKGROUND FOR
CPM ERROR

0.7978 14.53
1.0988 4.66
0.0922 41.42
0.4992 5.93
0.0731 22.84
0.5188 4.01
0.0000 0.00
0.1004 24.81
0.0619 36.32
0.2115 15.17

GEL! DETECTOR 1
ENERGY CPM

511. 0 1. 3500
583. 1 O. 1695
609.3 0.1607
661. 6 O. 0338
727.2 0.0348
846.0 0.0664
860.4 0.0372
911.1 O. 0896
968. 9 O. 0502

1001. 0 O. 0475

OF 266.082/2007
ERROR ENERGY
3.09 1120.3

21. 24 1173.2
14. 12 1238. 1
0.00 1332.5

16.65 1377.7
58.47 1461. 0
0.00 1586.0

14.'39 1591;0
26.30 1729.6
34.54 1764.5

2129.4 MIN
CPM ERROR

0.0440 34.80
0.0272 0.00
0.0285 0.00
0.0288 0.00
0.0319 0.00
0.0727 25.86
0.0000 0.00
0.0620 0.00
0.0061 0.00
0.0383 38.41

i-',

GELI STANDARD EFFICIENCY GC FOR DETECTOR G- 1 ON 9/25/ 7

HIGH RADIUM STANDARD LOW RADIUM STANDARD

NORMALISED r.. LENGTH IN NORMALISED r.. LENGTH IN
GMT YEAR CPM ERROR MINUTES GMT YEAR CPM ERROR MINUTES

209.734 7 1. 8112 17.607 25. 61. 983 7 1. 0721 3.484 31.
218.883 7 1.7454 14. 137 138. 70.013 7 1.0668 4.608 26.
223.775 7 1.7551 14.882 22. 71. 872 7 1.0549 5. 509 41.
230.918 7 1.7347 13.890 35. 76.856 7 1. 0713 7.228 30.
237.741 7 1.7237 13. 528 28. 81. 670 7 1.0534 5.600 25.
258.777 7 1. 7442 14.353 29. 103.972 7 0.8203 15.248 21.
265.711 7 1.7599 15.213 22. 192.664 7 0.9760 34.750 25.

F ~65. 864 7 1. 5439 11.619 38.NG 197.727 7 2. 1369 18.219 45.
/ \

7 1.5464 0.9740 30.810~ /65. 918 12.253 26.NG 205.876 7 21.
266.063 7 1. 5169 11. 690 20.NG 216.753 7 0.9677 15.266 24.

AVERAGE 1.7535 0.028 AVERAGE 1.0295 0.048

CALIBRATION LINE FROM STANDARD FOR G- 1 OF 266.063 7
ENERGY= 1.970773 + 1.0047222*CH + -1. 646794E-06*CH**2
FWHM =SGRT( 1.8942 + 0.004886*ENERGY) (C060= 2.899)

("'I

.' EFFICIENCIES FOR GEOMETRY JR 1 CALIBRATED 207. 000 2007

ENERGY r.. EFFCY ENERGY r.. EFFCY ENERGY r.. EFFCY ENERGY r.. EFFCY
so. 0 5. 555600 100.0 4.819200 300.0 2.304700 0.0 0.000000 ; ')

55.0 5.631600 110.0 4.582500 500. 0 1. 562100 0.0 0.000000
60.0 5.636600 130.0 4. 152700 700.0 1.197600 0.0 0.000000
65.0 5. 592800 150.0 3.787300 1000.0 0.892900 0.0 0.000000 '\
70.0 5. 516200 170.0 3.479400 1400.0 0.669100
80.0 5.307100 190.0 3.218900 2000.0 0.489700

" . 90.0 5.065700 250.0 2.638800 3000.0 0.348600 (,
\

(~)
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.' *****************************************************************************"'~8808 4 GLS GSTOR 758

*****************************************************************************~*

COMMENT

. Pb210s
. Th232s

.., . K 40s
Ra226 "
Ra226 .

{ b

b
b
b

b
b

" b

b
b
b
b
b
b
b
b

b
.b

>(J

B

( \
\, )

PK
1
2
3
4
5
6
7
8

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

9

ENERGY
26. 5
30.0
34.0/
46. 6
63.6
69.6
75.2
92.6

185.7
238.6/
241.8
294.'8
339.2
352.1/
510.8
582.9(
609.3f
662.0
727.9
910.9/
968.8

1119.5
1241. 2
1461.2/
1731. 0
1764.6
1972.4

144. 3

CPM %ERR
1.25 9.8
O. 83 20. 5 NO GEN. .
O. 54 33. 5
1. 46 15.4
1. 54 16.2
1. 00 22.5
2.11 11.7
0.75 34.0 . Th234s Th227s
0.86 26.0 . Cs137e U 235s Ra226s
1.67 8.5 Th228 Pb212s
0.54 18.8 "Ra226 Th228 La140
1.19 12.8 Ra226 ., Rul03
0.19 64.3 Ae228 . Cs136
1.S5 1~4 Ra226s Pb214s
0.42 42.3 Ac228 Th228 La140 Rul06 Na 22
0.50 25.6 Th228 .. T1208s
1.20 12.3. Rul03 Ra226s Bi214s
0.20 57.0 . Cs137s
0.17 49.4 Ae228 Th228 . Bi212s
0.23 39.0 Th232s Ae2285
0.28 31.6 Ae228 Sb124 Th2325
0.38 24.8 Ra226 . Co 60e Se 465
0.24 54.3
1.58 7.6
O. 09 66. 1
O. 19 26. 5
0.03 63.2

REJECTED PEAKS
0.17 96.9. . Ce141 U 235s
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21-Day Gamma Count
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19-'8CT-07
Thermo/NUtech Ge(Li) Analysis Report

PAGE 1

tS'UCLIDE MDA f) 01v\&_ \:~I +1- ~C:i~:: 2s:~::

---------------------------------------------2----------------------------
2i-OOl-MH
TZERO = 261.924 2007

00049558 TMA # (GLS) 88081
177.2800 GRAM Aliquot

1·\ I.W 5.908E-Ol (7. 460 +/- 0.930) E+OO 12. 51.
Co 60 5. 643E-02 < 5. 643E--02 DET LIM
Cs137 5. 850E-02 (1. 198 +/- 0.507) E-Ol 42.3%
Eu152 4. 831E-01 -( 4. 831E-Ol DET LIM
Eu154 1. 860E-01 < 1. 860E-01 DET LIM

(- T1208 7. 334E-02 (8. 931 +/- 6.415) E-02 71.8%
Pb210 7.010E-01 (1. 842 +/- 0.546) E+OO 29.6%
Bi212 8. 285E-01 .( 8. 285E-01 DET LIM
Pb212 7. 849E-02 (3. 921 +/- 0.693) E-01 17.71.
Bi214 1. 145E-01 (8. 440 +/- 1. 333) E-Ol 15.8%
Pb214 1. 366E-01 (8. 630 +/- 1. 297) E-Ol 15. 0%
Ra226 1. 112E-Ol (8. 196 +/- 1. 295) E-Ol 15.81.
0', r. 228 3.046E-01 'C 3.046E-01 DET LIM
Th230 4. 963E+00 < 4. 963E+00 DET LIM
Th232 2. 718E-01 (3.217 +/- 2. 546) E-01 79. 1%
Th234 3. 548E-02 -( 3. 548E-02 DET LIM
Pa234m 9. 397E+00 .:: 9. 397E+00 DET LIM
U 235 2. 363E-Ol .( 2. 363E-Ol DET LIM
Am241 6. 154E-02 < 6. 154E-02 DET LIM

.~ 40 1. 140E+02 ,~ 1. 140E+02 DET LIM1'. '..
Cn 60 1. 502E+Ol (5.093 +/- 0.304) E+02 6.0%
(s137 1. 760E+01 (5.299 +/- 0.268) E+02 5. 11.
Eu152 1. 308E+02 ,.- 1.308E+02 DET LIM'..
Eu154 3. 428E+01 .( 3. 428E+Ol DET LIM
T1208 1. 288E+Ol .::: 1. 288E+Ol DET LIM
Pb210 1. 436E+02 .( 1. 436E+02 DET LIM
Bi212 1. 688E+02 ,- 1. 688E+02 DET LIM....
Pb212 1. 918E+01 ·e 1. 918E+01 DET LIM
Bi214 2. 754E+01 -( 2. 754E+01 DET LIM
Pb214 2. 719E+Ol .( 2.719E+01 DET LIM

- Ra226 2. 674E+01 <: 2. 674E+01 DET LIM
Ac228 6. 828E+Ol -( 6. 828E+01 DET LIM
Th230 8.304E+02 < 8. 304E+02 DET LIM

/' Th232 6. 828E+01 < 6. 828E+01 DET LIM
Th234 5. 352E+OO -( 5. 352E+00 DET LIM
Pa234m 2. 747E+03 < 2. 747E+03 DET LIM
U 235 4. 171E+Ol <: 4. 171E+01 DET LIM
Am241 1. 366E+01 (4.992·+/- 0.178) E+02 3.6%

()
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r·,
19-CiCT-07

Thermo/NUtech Ge(Li) Analysis Report
PAGE 2

MDA PCl +/- ACT ERR
2 sigma

'Y.ERR
2 sigma

r -~-- ------------ _

GC·-BLAN'" #62904
TZERO = 290. 717 2007

00049560 TMA # (GLS) 8808 3
1.0000 SMPL Ali~uot

K 40
Co 60
C\; 137
Eu152
Eu154
T1208
Pb210
Bi212
Pt212
Bi214
Pb214
Ra226
Ac228
Th230
Ttl232
Th234
Pa234m
U 235
r~m241

3. 935E+02
1. 425E+Ol
1. 409E+01
1.033E+02
4. 454E+Ol
1. 499E+Ol
1. 660E+02
1. 766E+02
2.407E+Ol
3. 371E+Ol
3.069E+01
3. 274E+01
6.719E+Ol
8.403E+02
6. 719E+Ol
5. 496E+00
2. 360E+03
5. 843E+01
1. 311E+Ol

.( 3. 935E+02 DET LIM
·c 1. 425E+Ol DET LIM
<': 1. 409E+01 DET LIM
-C 1.033E+02 DET LIM
...:: 4. 454E+01 DET LIM
-C 1. 499E+Ol DET LIM

(1. 962 +/- 1. 167) E+02 59. 51.
-C 1. 766E+02 DET LIM
-C 2.407E+01 DET LIM
-C 3. 371E+Ol DET LIM
'C 4. 464E+01 DET LIM
.( 3. 274E+Ol DET LIM
.( 6. 719E+Ol DET LIM
-=:: 8.403E+02 DET LIM
<: 6.719E+01 DET LIM
<.: 5. 496E+00 DET LIM.... 2. 360E+03 DET LIM.~

" 5. 843E+01 DET LIM"Ow

-C 1. 311E+01 DET LIM
, "\
( -------------------------------------------------------------------------
~dC-DUP#l 62905 00049561 TMA # (GLS) 8808 4

TZERO = 261.924 2007 177.2800 GRAM Ali~uot

K 40 6. 338E-Ol (6. 904 +/- 0.915) E+OO 13. 2%
Co 60 5. 267E-02 .( 5. 267E-02 DET LIM
Cs137 6. 425E-02 (1. 132 +/- 0.549) E-01 48. 5%
Eu152 4. 168E-Ol <: 4. 168E-01 DET LIM
Eui54 1. 538E-Ol ,. 1. 538E-01 DET LIM,~

-n;W8 6.019E-02 (1. 126 +/- 0.535) E-01 47. 5%
Pb210 7. 266E-Ol (2. 000 +/- 0.575) E+OO 28. 8%
13i2i2 7. 309E-01 (6.882 +/- 5.434) E-Ol 79.0%-
Pb212 7.205E-02 (2. 786 +/- 0.598) E-Ol 21. 5%
Bi214 1. 222E-01 (8.802 +/- 1. 310) E-01 14.9%
Pb214 1. 335E-Ol (9.385 +/- 1. 347) E-01 14. 4%
Ra226 1. 187E-Ol (8. 548 +/~ 1.273) E-01 14.9'Y.
Ar.:228 2. 986E-01 .( 2. 986E-Ol DET LIM
TI\230 4. 845E+OO 'C 4. 845E+OO DET LIM
TI1232 2. 325E-Ol (3. 823 +/- 2.040) E-Ol 53.41.
TI1234 3. 358E-02 <: 3. 358E-02 DET LIM
Pa234m 9. 982E+00 .( 9. 982E+00 DET LIM
U 235 2. 167E-Ol -( 2. 167E-Ol DET LIM
Am241 6. 136E-02 -C 6. 136E.....02 DET LIM

C)

121



292.698-07

10/19/0715:23

(-) R709115

._/

2

Date

QA Evaluation Report

Eberline Services, Inc. Richmond, CA
QAEvaluation'Y1;03

Geometry
--'--------,----

JR

GLS 8808-2

LCS

"62903
PASS

Yield

1

Actual Percent

Sample QA Result Error Error MDA

No. Type Analyte (PCUSMPL) (28) (28) (PCUSMPL)

2 LCS Am241 4.992E+02 1.780E+01 3.6 1.;366E+o1

2 LCS Co 60 5.093E+02 3.040E+01 6.0 1.502E+01

2 LCS Cs137 5.299E+02 2.680E+01 5.1 1.760E+01

/ '\ Half Added

,~ Life Standard Qty ActMty Reference Decay Added Error

Nuclide (days) Id (ml) (dpmlmL) Date Date (PCI) (%)

AM-241 157900 R1 0.5 2249 353.708-2005 292.698-07 5.0SOE+02 4

CO-60 1925 K1-F-(04) 0.6 9340 001.708-1995 292.698-07 4.692E+02 4

CS·137 11020 Q1-A-(04) 0.5 2200 353.708~2005 292.698-07 4.751E+02 4

Ratio

F/A Error

Analyte Ratio (%) LCL LWL UWL UCL Status Flag---------
Am241 0.988 5 0.75 0.83 1.17 1.25 PASS

--Co-80-- U85 '1 -0.79 -0.86 -.1_'14 --1.;2'1 - ,. :PASS - .

Cs137 1.115 6 0.80 0.87 1.13 1.20 PASS

122
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10/19/0715:23

C)R709115

QA Evaluation Report

Eberline Services, Inc. Richmond, CA
·.QAEvaluationV1.03··

GLS 8808-3

BLANK

62904

PASS

Sample

No.

QA

Type

Reference

Date

-' " . -., ...._". '.-

,S~paration

Date #1

."sepa~tion .
Oate#2

"'-i',.,;"

Count

Date

;··;-_c;,,.',,-.,-,-,.,:·'Y·":c,,.,'::,

Aliquot

Geometry (SMPL) Yield

Sample

No.

3 BLANK

QA

Type Analyte

Result

(PCIISMPL)

290.716-07

MOA
(PCIISMPL)

3 BLANK Cs137 <1A09E+01 1.409E+01

u
Analyte

Cs137

Result

(PCIISMPL)

< 1A09E+01

MOA

(PCIISMPL) Status Flag

1A09E+01 PASS

o
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10/19/07 15:23

I'~R709115., )

QA Evaluation Report

Eberline Services, Inc. Richmond, CA
QAEvaluiition·, V1.03

GLS 8808-4

DUP of1

'62905

PASS

Sample QA Reference Separation separation Count Aliquot

No. Type Date O8t&#1 Date'#.2 Date Geometry (GRAM) Yield

4 DUP 261.924-7 290.864-07 JR 177.28 1

1 ORIGINAL 26U24-7 290.716-07 JR 177.28 1

Actual Percent

Sample QA Result Error Error MDA

No. Type Analyte (PCUGRAM) (28) (28) (PCUGRAM)

4 DUP K 40 6.904E+00 9.150E-01 13.3 6;338E-01

1 ORIGINAL K 40 7.460E+OO 9.300E-01 12.5 5.908E-01

AIlalyte

K 40

Result

(PCUGRAM)

6.904E+OO

MDA

(PCUGRAM)

6.338E-01

UCL

20.00

RPD

8

RER Criterion Status Flag

PASS

toO.)\
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(-,' t'"' A- q, ,u~
\. *********~******************************************~**********************

GLS 1 G-l JR 290.717 7 204.62 MIN 177.28000 GR 255
(',IBR=TTIH REF TIME= 261.924 7 100 mL in Parkway Jar
'~/~~*************************************************************************

PV,-ENERGY-GAMMA
KEV

SPECIAL ANALYSIS
BRANCH EFFICIENCY CPM CORR

FRAC FRAC CNTG DECAY
DPM
NOW

ERROR
PCT

pel/GRAM
.-~-.. "

AT TZERO

K 40 4.602E+ll DAYS LAMBDA= 1.506E-12 DECAY= 1.000E+00 IG
r~" .

1461 (1460.85) 0.110000 0.00644 2.081 2. 936E+03 s 6.23'l. 7.460E+00

3G
6. 674E-02
1. 931E-01

Be 46 8. 380E+01 DAYS
**** (889.26) 1.000000
1120 (1120.52) 1.000000

LAMBDA= 8. 271E-03
0.00984 0.204
0.00810 0.485

DECAY= 7. 881E-01
2.070E+01 s <
5. 988E+Ol 516. 54'l.

Co 60 1. 921E+03 DAYS
**** (1173.21) 0.999200
**** (1332.48) 1.000000

LAMBDA= 3. 608E-04
0 .. 00779 O. 174
0.00698 O. 153

DECAY= 9. 897E-01
2. 237E+01 s
2. 198E+Ol 5

4G
< 5. 743E-02
< 5. 643E-02

5b124 6.020E+01 DAYS
970 ( 968.30) 0.017200

**** (1691.00) 0.457000

LAMBDA= 1. 151E-02
0.00917 0.140
O. 00566 O. 129

DECAY= 7. 178E-01 16G
8. 890E+02 64. 44'l. 3. 147E+00
4. 995E+Ol s < 1. 768E-Ol

c s 137 1. 102E+04 DAYS
662 ( 661.64) 0.851000

LAMBDA= 6. 290E-05
O. 01252 O. 501

DECAY= 9. 982E-01 3G
4. 707E+Ol s21. 141. 1. 198E-01

,'. ~.u 152 4. 821E+03 DAYS LAMBDA= 1. 438E-04 DECAY= 9. 959E-Ol 48G,., \
121.78) 0.254000 O. 04322 0.410 3. 732E+01 " 9. 522E-02''--./K-'1** ( 5 ' ..

296 ( 295. 97) 0.004000 O. 02328 1.861 1.999E+04 11. 281. 5. 100E+01
328 ( 329.41) 0.001000 O. 02146 0.411 1. 913E+04 34.751. 4. 880E+01

,*.*** ( 344. 31 ) 0.245000 O. 02075 0.295 5.811E+Ol 5 <: 1. 483E-Ol
770 ( 768.90) 0.000800 0.01109 0.250 2. 819E+04 44.941. 7. 193E+Ol

*·ti--** ( 963.36) O. 132000 0.00921 0.230 1. 893E+02 5 <: 4. 831E-Ol
**** (1112.04) O. 124000 O. 00815 0.172 1.705E+02 s ,~ 4. 351E-Ol'-

**** (1408.02) O. 198000 O. 00666 O. 164 1.245E+02 s .::: 3. 176E-Ol

£u154 3. 105E+03 DAYS LAMBDA= 2. 232E-04 DECAY= 9. 936E-01 48G
***-ll' ( 123.07) 0.390000 O. 04295 0.468 2. 794E+Ol 5 ·c 7. 145E-02

583 ( 582.03) 0.008000 O. 01385 0.418 3. 773E+03 35.91'l. 9. 649E+00
*~~-~* ( 723.26) 0.202000 0.01166 0.235 9.971£+01 5 <: 2. 550E-Ol
*-::,.** (1004.75) 0.170000 0.00889 0.171 1. 130£+02 5 -( 2. 889E-Ol
***...- (1274.49) 0.336000 O. 00725 0.177 7. 273E+Ol 5

,~ 1. 860E-Ol'-

9. 151E-Ol
6.306E-02
1. 169E-Ol

Ir192
296 (

*-ti-**' (
**** (

7. 402E+Ol DAYS
295.95) 0.290900
316. SO) 0.830700
468.06) 0.476000

LAMBDA= 9. 364E-03
0.02328 1.863
0.02213 0.348
0.01642 0.275

DECAY= 7. 637E-Ol 22G
2.750E+02 11.281-
1.895£+01 5 ~

3. 515E+Ol 5 -(

T1208 ; 5. 133E+12 DAYS LAMBDA= L 350E-13DECAY= 1.000E+00 19G
583 ( 583.14) 0.860000 0.01383 0.418 3.515E+01 535.911. 8.931E-02

DECAY= 1. OOOE+OO IG
7.250E+02514.81'1. 1.842E+00

DECAY= 1.000E+00 22G
3. 324£+05 11. 281. 8.447E+02
1.362E+04 34.75'l. 3. 460E+01
9.751E+Ol 35.91'l. 2. 478E-Ol
3. 261E+02 s < 8. 285E-01
1.334E+03 52.69'l. 3.389E+00

LAMBDA= 1. 350E-13
0.02333 1.861
0.02154 0.411
0.01383 0.418
O. 01161 0.252
O. 125 I

LAMBDA= 4. 245E-13
0.05556 1.611

1. 633E+12 DAYS
46.50) 0.040000

5. 133E+12 DAYS
( 295.10) 0.000240

327.96) 0.001400
.583. 14) 0.310000
727. 17) O. 066500
785.42) 0.011200

296
328
583

Pb210

(j46 (
'--Bi212



·'"""', ,;::~ ....t \ c.: ••:Il:L 0..:1 I V.£f-..:I!VVV V. Vc.:/"..:ll 1. l:l10 1. ~4"..:lt:+U~ S l:l. l:l47. :.:I. 'iididt.:.-Ol
{ \

i3i214 1. 633E+12 DAYS LAMBDA= 4. 245E-13 DECAY= 1.000E+OO 48G
609 609.30) 0.470000 O. 01335 2.085 3. 322E+02 5 7. 90'l. 8. 440E-01

/-\770 768. 70) 0.050000 0.01109 0.250 4. 509E+02 44. 94'l. 1. 146E+00
( -787 ( 787. 10) 0.012000 O. 01088 O. 163 1.247E+03 52. 69'l. 3. 169E+00,--j'

934 ( 934. 80) 0.030000 O. 00944 O. 154 5. 454E+02 51. 51'l. 1. 386E+00
1120 ( 1120. 40) 0.170000 O. 00810 0.485 3. 520E+02 16. 54'l. 8. 944E-01
1238 (1238.30) 0.060000 O. 00743 0.198 4. 447E+02 57. 67'l. 1. 130E+00
1510 (1509.00) 0.020000 O. 00626 O. 129 1. 031E+03 37. 67'l. 2.619E+00
1765 (1764.00) 0.170000 0.00546 0.334 3.601E+02 17.01'l. 9. 151E-Ol

Pb214 1. 633E+12 DAYS LAMBDA= 4. 245E-13 DECAY= 1.000E+OO 23G
242 ( 241.90) O. 076000 O. 02703 0.961 4. 678E+02 16. SO'l. 1. 189E+00
';;;~96 ( 295. 20) O. 190000 O. 02332 1. 861 4. 200E+02 11. 28'l. 1.067E+00
352 ( 352.00) 0.360000 O. 02040 2.494 3. 396E+02 5 7. 52'l. 8. 630E-Ol
462 ( 462. 10) 0.001700 O. 01658 0.187 6. 642E+03 62. 77'l. 1. 688E+01
770 ( 768.40) 0.000800 0.01109 0.250 2. 818E+04 44. 94'l. 7. 159E+Ol
787 ( 785. 90) O. 008600 O. 01089 O. 163 1. 738E+03 52. 69'l. 4. 416E+00

Rc'-1226 5. 851E+05 DAYS LAMBDA= 1. 185E-06 DECAY= 1.000E+OO 48G
186 ( 186. 10) 0.040000 O. 03266 O. 902 6. 900E+02 527. il'l. 1.753E+00
242 ( 242. 00) O. 078000 O. 02703 O. 961 4. 559E+02 16. 80Y. i. 159E+00
296 ( 295.20) 0.201000 O. 02332 1. 861 3. 970E+02 11. 28Y. 1.009E+00
352 ( 351. 96) 0.393000 O. 02040 2.494 3. l11E+02 s 7. 52Y. 7. 905E-01
462 ( 461. 80) 0.002200 O. 01658 O. 187 5. 130E+03 62. 77'l. 1. 304E+Ol
609 ( 609. 32) 0.484000 O. 01335 2. 085 3. 226E+02 5 7. 90'l. 8. 196E-Ol
770 ( 768. 40) 0.053200 0.01109 0.250 4. 237E+02 44. 94'l. 1.077E+00
787 ( 785.80) 0.012100 O. 01089 0.163 1. 235E+03 52. 69'l. 3. 138E+00
934 ( 934.10) 0.033400 O. 00944 O. 154 4. 896E+02 51. 51'l. 1. 244E+00

- 1 1"'0 ( 1120. 30) O. 160000 O. 00810 O. 485 3. 740E+02 16. 54'l. 9. 502E-Ol" -,r' \ c.;

i.l,-j?38 ( 1238. 10) 0.062000 0.00743 O. 198 4.303E+02 S7. 67'l. 1.093E+00
1377 (1377.60) 0.041800 O. 00678 0.217 7. 648E+02 31. 25Y. 1.943E+00
1510 (1509.20) 0.023000 O. 00626 O. 129 8. 963E+02 37. 67'l. 2. 277E+00
1730 (1729. 60) 0.030700 O. 00555 O. 146 8. 590E+02 26.21'l. 2. 183E+00
1765 (1764.50) O. 166000 O. 00546 0.334 3. 689E+02 17.01'l. 9. 374E-01

'Th227 7. 951E+03 DAYS LAMBDA= 8. 718E-05 DECAY= 9. 975E-Ol 48G
*.**1l. ( 49.80) 0.087000 O. 05556 0.443 9. 175E+01 5 " 2. 337E-01'-

63 ( 62. 50) O. 002500 O. 05620 0.663 4. 719E+03 48. 72'l. 1. 202E+Ol
80 ( 79.70) O. 018000 O. 05314 0.882 9. 224E+02 s26.69'l. 2. 350E+00 '

**** ( 94. 00) O. 013500 O. 04967 0.647 9. 644E+02 s <:r 2. 457E+00
**** ( 210.60) 0.012600 0.02990 0.419 1. 113E+03 5 .( 2. 835E+00
**** ( 236.00) 0.115000 O. 02753 0.448 1. 414E+02 s .' 3. 602E-01~-... "-

**** ( 254.70) 0.009100 0.02603 0.350 1. 477E+03 s <: 3. 761E+00
***-;l- ( 256.20) O. 063000 O. 02591 0.346 2.118E+02 s <: 5. 396E-Ol
*-r,,** ( 285.60) 0.016500 0.,,02391 0.317 8;048E+02 5 ~, 2.0S0E+00'.

296 ( 296.60) O. 003900 O. 02324 1.861 2.053E+04 11. 28'l. 5. 231E+01
-<!-*-** ( 300.00) 0.018900 O. 02305 0.347 7. 958E+02 5 <: 2.027E+00
..:;{.*** ( 304. 40) 0.013500 0.02279 0.334 1. 085E+03 s <: 2. 765E+00
c:H~'** ( 329.90) 0.029000 O. 02144 0.333 5. 359E+02 5 <: 1. 365E+00
**-** ( 334. 40) 0.011500 O. 02122 O. 334 1. 369E+03 s " 3. 487E+00.~

352 ( 350.50) 0.000800 0.02047 2.494 1. 523E+OS 7. 52'l. 3. 880E+02

Ac~228 5. 133E+12 DAYS LAMBDA= 1. 350E-13 DECAY= 1.000E+OO 41G
~-*-:::-* ( 911.10) 0.250000 O. 00964 0.289 1. 199E+02 s <: 3. 046E-01

(-" "30 2. 812E+07 DAYS LAMBDA= 2. 465E-08 DECAY= 1. OOOE+OO 8G. ·"-..JI c..

'l'\.{o"** ( 68.00) 0.005900 O. 05550 0.640 1.953E+03 5 <: 4. 963E+00

DECAY= 1. OOOE+OO 42G
6.574E+02 34.75Y. 1. 670E+00,
1. 707E+02 38.57'l. 4. 338E-Ol
2.827E+02 62.77'l. 7. 184E-01
1.266E+02 s39.57'l. 3. 217E-01v . ..:I1./::i

126
O. vv"to"+

LAMBDA= 1. 356E-13
0.02153 0.411
0.02103 0.373
O.

Th232 5. 113E+12 DAYS
328 328.00) 0.029000
338 ( 338. 40) O. 104000
q·02 463.00) 0.040000
·:!.l ( 911.10) 0.250000



V.VJ.VJ.VL V. V::IOVI

I'( 'a234m 1.b33E+12 DAYS
"'---/'787 ( 786. 27) O. 000345

**** (1001.03) 0.006000

LAMBDA= 4. 245E-13
O. 01089 O. 163
0.00892 0.198

DECAY= 1.000E+OO 48G
4.334E+04 52.69Y. 1.101E+02
3. 698E+03 s < 9.397E+00

U 235 2.571E+ll DAYS LAMBDA= 2. 696E-12 DECAY= 1. OOOE+OO 34G
80 ( 81. 20) 0.006500 0.05279 0.882 2. 571E+03 26. 69Y. 6. S33E+00

*.i<-** ( 143.78) O. 132600 O. 03894 0.480 9.301E+Ol 5 0( 2. 363E-Ol
186 ( 185.72) 0.540000 0.03271 0.902 5. 104E+Ol 527. 1ry. 1. 297E.....Ol
242 ( 240.93) 0.000700 0.02711 0.961 S.064E+04 16. BOY. 1. 287E+02

..,r"--.,

r'\m241 1. 582E+05 DAYS LAMBDA= 4. 381E-06 DECAY= 9. 999E-Ol 41G
f *'li-** ( 59.54) 0.359000 O. 05639 0.490 2. 422E+Ol 5 /. 6. 154E-02'.

1,,-)
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****************************************************************************
GLS 1 G-l JR 290.717 7 204.62 MIN 177.28000 GR 255

r'
r',IBR=TTIH REF TIME= 261.924 7 100 mL in Parkway Jar
. ,
""/**************************************************************************

*,~*************************************************************************
* Group 8808 * Time of count 290.717 2007 *

~ * Sample. . . . . . . . . . . . . . . . . . . . . . . . .. 1 * Reference GMT , 261.924 2007 *
~. Element _ , . . . . .. * Elapsed Live Tm. . . . . . . . .. 204.6167 *
'R- Type code GLS * Dead Time Pet.. . . . . . . . . .. 0.016288 *
~, ID 21~001-MH * Background GMT 286.979 2007 *
* Geometry. detector JR-l * Standard GMT 286.7212007 *
* t'lliquot 177.28 * Days since TO 28.79285 *
* Unit o~ Aliquot ~ .. GRAM * Time on 10: 12 PDT 17-0CT *
-r~ Data Sh eet Un its. . . . . . .. pcr IGRAM * Time off......... 13: 36 PDT 17-0CT *
* Library a ••• a ••••••• ,. TTIH * Calc Time 13:24 17-0CT-07 *
*,**************************************************************************
ox- Slope. . . . . . . . . . . . . . . . . . . .. 1. 00382 * Width slope.............. 0.005401 *
* Intercept................ 1. 918432 * Width offset............ 1. 146572 *
* X**2 TERM. . . . . . . .. -0. 15953368E-05 * Sensitivity. . . . . . . . . . . . . . . . . . .. 4. *

NP: C7.67J255.GSP 35 PEAKS

****************************************************************************
PK IT ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF K FIT

1 7 26.3 21 16 80 2. 19 208 24.3 1. 02E+00 15. SO. 146 0 3.20
2 7 29.8 21 16 445 4.66 333 27.7 1.63E+00 17.70.211 0 0.00
3 7 34.7 21 16 364 2.03 71 32.7 3. 49E-01 43.50.335 0 0.00
4 0 46.4 41 8 693 1.73 330 44.3 1. 61E+00 14.80.801 0 0.00

,,/\ 5 0 63.2 56 9 1015 1. 80 287 61. 1 1. 40E+00 21.1 5.61 0 0.00
''',-----) 6 6 70. 9 65 16 950 2. 65 336 68. 7 1. 64E+00 17. 1 5. SO 0 45. 80

7 6 75.3 65 16 918 2.65 666 73.1 3.25E+00 9.4 5.41 0 0.00
8 6 80.3 65 16 657 2.65 181 78.1 8. 82E-Ol 26.7 5.30 0 0.00
9 0 93.0 89 6 626 1.86 275 90.7 1. 35E+00 16.2 4.99 0 0.00

10 0 186.1 179 10 632 2.21 286 183.6 1.40E+00 17.3 3.27 0 0.00
11 6 238.7 230 16 236 1.53 476 236.0 2.33E+00 6.8 2.74 0 1.31
12 6 241.9 230 16 232 1.82 197 239.2 9.61E-Ol 16.8 2.71 0 0.00
13 0 295.7 288 11 364 2.10 400 292.8 1.96E+00 10.6 2.33 0 0.00
14 0 328.3 322 8 220 4.52 84 325.3 4. l1E-Ol 34.7 2.18 0 0.00
15 0 338.0 333 8 249 2.08 88 335.0 4.31E-Ol 33.2 2.14 0 0.00
16 0 351.9 346 8 280 1.77 556 348.8 2.72E+00 6.8 2.08 0 0.00
17 0 462.4 457 8 184 2.87 38 459.1 1. 87E-Ol 62.8 1.68 0 0.00
18 0 511.2 503 10 233 3.18 287 507.7 1.40E+00 11.8 1.54 0 0.00
19 0 583.3 575 11 209 1.85 118 579.7 5. 77E-Ol 25.7 1.40 0 0.00
PK IT ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF K FIT

__ 20 0 609.0 599 11 139 2.02 462 605. 3 2.26E+OO 7.2 1. 35 0 0.00
21 0 662.0 655 9 103 2.09 109 658.2 5.35E-Ol 19.8 1.26 0 0.00
22 0 769.8 761 10 109 5. 12 51 765. 9 2. 50E-01 44. 9 1. 12 0 0.00
23 0 786.7 778 8 713.65 33 782.8 1. 63E-01 52.7 1.10 0 0.00
24 0 860.9 853 8 78 2.07 29 856.9 1.41E-01 60.4 1.02 0 0.00
25 0 911.4 902 12 115 2.34 80 907.3 3. 93E-Ol 30.40.974 0 0.00
26 0 934.1 927 8 69 1.89 32 930.0 1. 54E-Ol 51,50.952 0 0.00
27 0 969.8 964 8 88 2.07 38 965.7 1. 84E-Ol 48.20.920 0 0.00
28 0 1120.4 1112 8 34 2.35 109 1116.2 5. 34E-01 14.80.819 0 0.00
29 0 1238.2 1226 15 107 1.67 47 1233.9 2. 28E-Ol 50.20.752 0 0.00

, '30 0 1377.1 1368 10 35 1.67 51 1373.0 2. 49E-01 27.20.680 0 0.00
I

,~1 0 1461.2 1452 12 44 3.17 440 1457.1 2.15E+00 6.00.648 0 0.00
32 0 1510.2 1503 8 13 2.83 26 1506.1 1. 29E-01 37.70.632 0 0.00
33 0 1693.4 1684 10 12 1.55 14 1689.6 6. 63E-02 64.30.574 0 0.00
34 0 1730.4 1722 11 8 3.91 31 1726.7 1. 53E-01 25.20.563 0 0.00
35 0 1764. 8 1756 11 13 2. 71 76 1761. 1 3. 72E-Ol 14. 80. 553 0 O. 00 '~.

"Ft.JHM=SGRT ( 6. 70524E+00 + 4: 94752E-04 *E)
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v--------PEAK---------v v------BACKGROUND------v v------NET----v
ENERGY CPM 'l.ERROR ENERGY CPM 'l.ERROR CPM 'l.ERROR

() 63.22 1.4003 21.09 62.00 0.7373 17.75 0.6629 48.72
92.96 1.3459 16.21 92.00 1. 1145 3. 50 0.2314 95. 76R

186. 15 1.3988 17.34 186.00 0.4973 6.21 0.9015 27. 11
;:'238.72 2.3259 6. 78 238.60 O. 5096 6.02 1. 8163 8.84
295. 74 1.9562 10.62 295.20 0.0947 32.40 1. 8614 11.28 .'-...

338.03 0.4307 33.22 338.40 0.0574 28.40 0.3733 38. 57
351.87 2.7187 6. 80 351. 90 O. 2244 13.73 2.4943 7. 52
511. 16 1.4034 11.82 511.00 1. 3547 4.94 o. 0487366: 80R
583.27 O. 5767 25.66 583. 10 O. 1588 15.81 0.4179 35.91
608.98 2.2566 7.23 609.30 O. 1718 12.81 2.0848 7.90
661. 97 O. 5351 19.81 661.60 O. 0338 0.00 0.5013 21. 14
860.92 O. 1408 60.40 860.40 O. 0438 0.00 0.0971 87.64R
911. 38 0.3934 30.43 911. 10 O. 0882 18.03 0.3052 39. 57
969.78 O. 1843 48.17 968.90 Q. 0442 37.09 0.1401 64.44

1120.36 O. 5341 14.84 1120.30 O. 0494 24. 71 0.4847 16. 54
1238. 15 0.2280 50.17 1238. 10 O. 0296 5.06 O. 1983 57.67
1377. 13 0.2487 27.24 1377.70 O. 0319 0.00 0.2169 31. 25
1461.22 2. 1520 5. 97 1461. 00 O. 0708 25.70 2.0812 6.23
1730.44 O. 1525 25.17 1729.60 0.0061 0.00 O. 1464 26.21
1764.80 0.3716 14. 81 1764.50 0.0375 37.87 0.3341 17.01

3 PEAKS REJECTED BY BACKGROUND

*******************************************************************************
INTERFERING ISOTOPE ANALYSIS 8808 GLS 1 290.717 7 G- 1
**********************************************************~.********************

r-SPANF TABLE SAVED IN GSTOR SAYS NATO NOT REGUIRED
" , \
~'.,!,-- )

"'-
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QC USED IN DATA REDUCTION OF SAMPLE 8808 1 GLS RUN AT 290.717/2007

...--"
'-:-ENERGY

( ) 62.0
-- 92.0

143. 0
186. 0
198.0

or·

, 238.6
279.0
295. 2
338.4
::'~51. 9

BACKGROUND FOR
CPM ERROR

0.7373 17.75
1. 1145 3. 50
O. 0929 39. 19
0.4973 6.21
0,0696 18.24
0.5096 6.02
0.0000 0.00
0.0947 32.40
0.0574 28.40
0.2244 13.73

GEL! DETECTOR 1
ENERGY CPM

511. 0 1. 3547
583. 1 O. 1588
609.3 O. 1718
661. 6 O. 0338
727. 2 O. 0348
846. 0 O. 0720
860. 4 O. 0438
911. 1 0.0882
968.9 0.0442

1001. 0 O. 0460

OF 286.979/2007
ERROR ENERGY
4.94 1120.3

15.81 1173.2
12.81 1238. 1
0.00 1332.5

16. 65 1377. 7
46. 82 1461. 0
0.00 1586.0

18. 03 1591. 0
37.09 1729.6
35.62 1764.5

2391.6 MIN
CPM ERROR

0.0494 24.71
0.0272 0.00
0.0296 5.06
0.0288 0.00
0.0319 0.00
0.0708 25.70
0.0000 0.00
0.0620 0.00
0.0061 0.00
O. 0375 37. 87

GELI STANDARD EFFICIENCY QC FOR DETECTOR G- 1 ON 10/17/ 7

HIGH RADIUM STANDARD LOW RADIUIYI STANDARD

NORMALISED I. LENGTH IN NORMALISED /. LENGTH IN
GMT YEAR CPM ERROR MINUTES GMT YEAR CPI"I ERROR MINUTES

230.918 7 1. 7347 13.890 35. 76.856 7 1. 0713 7. 228 30.
237. 741 7 1. 7237 13. 528 28. 81. 670 7 1. 0534 5. 600 25.
258. 777 7 1. 7442 14.353 29. 103.972 7 0.8203 15.248 21.
265.711 7 1.7599 15.213 22. 192.664 7 0.9760 34.750 25.
265.864 7 1. 5439 11.619 38.NG 197.727 7 2. 1369 18. 219 45.
265. 918 7 1. 5464 12.253 26.NG 205.876 7 0.9740 30.810 21.
266.063 7 1. 5169 11. 690 20.NG 216.753 7 0.9677 15.266 24.
272. 730 7 1. 5111 11. 869 23.NG 272. 776 7 0.8535 10. 320 20.

)'
78.691 7 1. 6797 13.907 20.NG 278.874 7 0.9541 14. 321 20.

" I 7 1. 7356 13.726 26. 279.774 7 0.9550 14. 786 35.-d86.721
AVERAGE 1. 7396 0.013 AVERAGE 0.9931 O. 048

CALIBRATION LINE FROM STANDARD FOR G- 1 OF 286. 721 7
ENERGY= 1.918432 + 1.0038199*CH + -1. 595337E-06*CH**2
FWHM =SGRT( 1.1466 + 0.005402*ENERGY) (C060= 2.889)

EFFICIENCIES FOR GEOMETRY JR 1 CALIBRATED 207.000 2007

EhlERGY /. EFFCY ENERGY 'Yo EFFCY ENERGY 'Yo EFFCY ENERGY I. EFFCY
50.0 5. 555600 100.0 4.819200 300.0 2.304700 O. 0 0.000000
55.0 5.631600 110.0 4. 582500 500.0 1. 562100 0.0 0.000000
60.0 5.636600 130.0 4. 152700 700.0 1. 197600 0.0 0.000000
65.0 5.592800 150.0 3. 727300 1000.0 0.892900 0.0 0.-000000
70.0 5. 516200 170.0 3.479400 1400.0 0.669100
80.0 5.307100 190.0 3.218900 2000.0 0.489700
90, 0 5. 065700 250.0 2.638800 3000. 0 0.348600
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******************************************************************************
8808 1 GLS GSTOR 255
**********************************************************~.********************

rJ PK ENERGY CPM 'l.ERR COMMENT
1 26. 3 1. 02 15. 5
2 29. 8 1. 63 17. 7
3 34.

~/
O. 35 43. 5

4 46. 1. 61 14. 8 Pb210s(.....'> b 5 63. 2 O. 66 48. 7 NO GEN. Th232s.
6 70. 9 1. 64 17. 1
7 75. 3 3. 25 9. 4
8 80. 3 O. 88 26. 7 Ce144 I 131 Th227s

b 10 186. li O. 90 27. 1 Cs136 U 235s Ra226s
tt 11 238. 7'1 1. 82 8. 8 Th228 Pb212s

12 241. 9 O. 96 16. 8 Ra226 Th228 La140
b 13 295. 7 1. 86 11. 3 Ra226 Rul03

14 328. 3 O. 41 34. 7 Ac228 Th228 La140
b 1 - 338. 0 O. 37 38. 6 Ac228_:::l

b 16 351. 9/ 2. 49 7. 5 Ra226s Pb214s
17 462.

~
O. 19 62. 8 Ra226 Ac228 .. Sb125

b 19 583. O. 42 35. 9 Th228 T1208s
b 20 609. cI 2. 08 7. 9 . Rul03 Ra226s Bi214s
b 21 662. 0 O. SO 21. 1 Cs137s

22 769. 8 O. 25 44. 9 Ra226 ",
23 786. 7 O. 16 52. 7 Ra226 Th228

b 25 911. 4( O. 31 39. 6 Th232s Ac228s
26 934. 1 O. 15 51. 5 Ra226

b 27 969. 8 O. 14 64. 4 Ac228 Sb124 Th232s
b 28 1120. 4 O. 48 16. 5 Ra226 Se 465

~ ;.\ 29 1238. 2 O. 20 57. 7 Ra226
,,-) 30 1377. 1

/
O. 22 31. 2 Ra226 La140c

b 31 1461. 2 2. 08 6. 2 K 40s
32 1510. 2 O. 13 37. 7 Ra226 NO GEN.
33 1693. 4 O. 07 64. 3

b 34 1730. 4 O. 15 26. 2 Ra226
b 35 1764. 8 O. 33 17. 0 Ra226

REJECTED PEAKS
13 9 93. 0 O. 23 95. 8 Th234s Th227s
13 18 511. 2 O. 05 99. 9 Th228 La140 Ru106 Na 22
13 24 860. 9 O. 10 87. 6 Th228
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*~~**************************************************************************

044

PCI/SMPL
AT TZERO

ERROR
peT

DPM
NOW

CPM CDRR
CNTG DECAY

SPECIAL ANALYSIS
BRANCH EFFICIENCY

FRAC FRAC
Pll,-ENERGY-GAMMA

KEV

8808 GLS 2 G-l JR 292.699 7 181.08 MIN 1.00000 8M
LIBR=TTIH REF TIME= 292.699 7 100 mL in Parkway Jar
***************************************************************************

(:J/w (Oo{q.O?

K 40 4.602E+l1 DAYS
**** (1460.85) 0.110000

LAMBDA= 1.506E-12
0.00644 0.179

DECAY= 1.000E+OO
2. 532E+02 s

1G
<:r 1. 140E+02 (-

Be 46 8. 380E+Ol DAYS
**** (889.26) 1.000000
**** (1120.52) 1.000000

LAMBDA= 8. 271E-03
0.00984 0.346
0.00810 0.310

DECAY= 1. OOOE+OO
3. 519E+01 s
3.831E+01 s

3G
<: 1. 585E+Ol
<: 1. 726E+01

Co 60 1.921E+03 DAYS
1173 (1173.21) 0.999200
1333 (1332.48) 1.000000

LAMBDA= 3. 608E-04
0.00779 8.631
0.00698 7.891

DECAY= 1.000E+OO 4G
1. 109E+03 s 2.97% 4.997E+02
1. 131E+03 s 2.98% 5.093E+02

Sb124 6.020E+Ol DAYS LAMBDA= 1.151E-02 DECAY= 1.000E+OO 16G
**** (1691.00) 0.457000 0.00566 0.141 5. 445E+Ol s <: 2. 453E+01

Cs137 1. 102E+04 DAYS LAMBDA= 6.290E-05 DECAY= 1.000E+00 3G
662 (661.64) 0.851000 0.01252 12.530 1. 176E+03 s 2.52% 5.299E+02

•
Eu152 4.821E+03 DAYS
**** ( 121.78) 0.254000
**** ( 344.31) 0.245000

( ~~** (963.36) 0.132000
~j*** (1112.04) 0.124000

**** (1408.02) 0.198000

LAMBDA= 1. 438E-04
0.04322 0.457
0.02075 0.407
O. 00921 O. 353
0.00815 0.317
O. 00666 O. 146

DECAY= 1. OOOE+OO
4. 163E+Ol s
8.009E+01 s
2. 903E+02 s
3. 134E+02 s
1. 107E+02 s

48G
<: 1. 875E+01
.( 3. 608E+01
<: 1.308E+02
.( 1. 412E+02
<: 4. 988E+01

Eu154 3. 105E+03 DAYS LAMBDA= 2. 232E-04 DECAY= 1. OOOE+OO 48G
. *-l!"~* ( 123.07) 0.390000 O. 04295 0.498 2. 971E+01 s <: 1. 338E+01

511 ( 511. 20) 0.000600 O. 01535 0.390 4. 233E+04 69. 01% 1. 907E+04
*-1'<-** ( 723.26) 0.202000 0.01166 0.294 1. 248E+02 s .( 5. 624E+Ol

. **** (1004.75) 0.170000 O. 00889 0.321 2. 124E+02 s <: 9. 568E+01
*'i~** (1274.49) 0.336000 O. 00725 O. 185 7. 609E+Ol s <: 3. 428E+01

Ir192 7.402E+Ol DAYS LAMBDA= 9. 364E-03 DECAY= 1.000E+OO 22G
~!-*** ( 316. 50) 0.830700 O. 02213 0.443 2. 409E+01 s <: 1.085E+01
.If-*** ( 468:06) 0.476000 O. 01642 0.429 5. 486E+01 s -( 2. 471E+Ol

T1208 5. 133E+12 DAYS LAMBDA= 1. 350E-13 DECAY= 1.000E+00 19G
511 ( 510.80) 0.230000 O. 01536 0.390 1. 103E+02 69.01% 4. 970E+01

*.~*-lt. ( 583. 14) 0.860000 O. 01383 0.340 2. 859E+01 s <: 1. 288E+01

Pb210 1.633E+12 DAYS LAMBDA= 4. 245E-13 DECAY= 1.000E+OO 1G
**** ( 46.50) 0.040000 Q 05556 0.709 3. 189E+02 5 -( 1.436E+02

Bi212 5. 133E+12 DAYS
511 ( 510.72) 0.094000

**** ( 727.17) 0.066500

LAMBDA= 1. 350E-13
0.01536 0.390
0.01161 0.289

DECAY= 1.000E+OO 22G
2.700E+02 69.01% 1.216E+02
3.747E+02 s <: 1.688E+02

., ()212 5. 133E+12 DAYS LAMBDA= 1. 350E-13 DECAY= 1. OOOE+OO 4G
. ~~*** ( 238.63) 0.431000 0.02731 0.501 4.258E+01 s <r 1. 918E+Ol

Bi214 i.633E+12 DAYS LAMBDA= 4.245E-13 DECAY= 1.000E+OO 48G
-tH,** (609. 30) O. 470000 O. 01335 O. 384 6. 114E+Ol s <: 2. 754E+Ol .~
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Pb~i4 1. 633E+12 DAYS LAMBDA= 4. 245E-13 DECAY= 1. OOOE+OO 23G ,~

{.';-.~** ( 352. 00) 0.360000 O. 02040 0.443 6.036E+Ol 5 <r .2. 719E+Ol

~. Ra226 5. 851E+05 DAYS LAMBDA= 1. 185E-06 DECAY= 1. OOOE+OO 48G '.-".(

*-l-~** ( 186. 10) 0.040000 O. 03266 O. 505 3. 866E+02 5 <:r 1. 741E+02
{

;*** ( 351. 96) 0.393000 O. 02040 0.443 5. 529E+Ol 5 <:r 2. 491E+01\/---.....-*-)~** ( 609. 32) 0.484000 O. 01335 0.384 5. 937E+01 5 <: 2. 674E+01 ("

Th227 7. 951E+03 DAYS LAMBDA= 8. 718E-05 DECAY= 1.000E+00 48G
~.----. **** ( 49.80) 0.087000 O. 05556 0.822 1.700E+02 5 <: 7. 658E+01 ,r"""",

51 ( 50.20) 0.087000 O. 05560 0.622 1. 285E+02 59. 221. 5. 790E+01
80 ( 79.70) 0.018000 0.05314 0.275 ·2.-880E+02 571.241. 1; 297E+02

*.::t-** ( 94. 00) 0.013500 O. 04967 O. 589 8. 791E+02 5 <:r 3. 960E+02
.**** ( 210. 60) O. 012600 O. 02990 O. 505 1. 341E+03 5 ," 6.039E+02....
**** ( 236. 00) 0.115000 O. 02753 0.480 1. 517E+02 5 <:r 6. 834E+01

- -1:-*** ( 254.70) 0.009100 O. 02603 0.456 1. 926E+03 5 <: 8. 677E+02 f~'.

**** ( 256. 20) 0.063000 O. 02591 0.449 2. 753E+02 5 <: 1. 240E+02
*'ll-** ( 285. 60) 0.016500 O. 02391 0.410 1. 041E+03 5 <:: 4. 688E+02
**** ( 300. 00) 0.018900 O. 02305 0.436 9. 999E+02 5 ." 4. 504E+02...
-li.*** ( 304. 40) 0.013500 O. 02279 0.443 1. 441E+03 5 <: 6. 490E+02
*~~** ( 329. 90) 0.029000 O. 02144 0.404 6. 494E+02 5 <: 2. 925E+02
**.** ( 334. 40) 0.011500 O. 02122 0.446 1. 829E+03 5 <: 8. 241E+02

Ac228 5. 133E+12 DAYS LAMBDA= 1.350E-13 DECAY= 1.000E+00 41G
*.,.~** ( 911. 10) 0.250000 O. 00964 0.365 1. 516E+02 5 " 6. 828E+01.....

Th230 2. 812E+07 DAYS LAMBDA= 2. 465E-08 DECAY= 1. OOOE+OO 8G
*·l~** ( 68.00) 0.005900 O. 05550 0.604 1. 843E+03 s ," 8.304E+02'.

TII232 5. 113E+12 DAYS LAMBDA= 1. 356E-13 DECAY= 1.000E+00 42G
*-l:-** ( 911. 10) 0.250000 O. 00964 0.365 1. 516E+02 5 'C 6. 828E+Ol

/

"*** ( 968.90) O. 150000 O. 00916 O. 355 2. 581E+02 5 <: 1. 163E+02
'--j*** ( 63.81) 0.010101 O. 05607 0.519 9. 165E+02 5 'Cr 4. 129E+02

Th234 1. 633E+12 DAYS LAMBDA= 4. 245E-13 DECAY= 1.000E+00 lOG
,*.*** ( 92. 30) 0.999999 O. 05009 O. 595 1. 188E+Ol s <:r 5. 352E+00

Pa234m 1. 633E+12 DAYS LAMBDA= 4. 245E-13 DECAY= 1.000E+00 48G
**** ( 1001. 03) 0.006000 O. 00892 O. 326 6.099E+03 5 'C 2. 747E+03

U 235 2. 571E+l1' DAYS LAMBDA= 2. 696E-12 DECAY= 1. OOOE+OO 34G
60 ( 58.60) 0.001000 O. 05641 22.432 3. 976E+05 1.791. 1. 791E+05
80 ( 81. 20) 0.006500 O. 05279 0.275 8. 028E+02 71. 241. 3.616E+02.

**** ( 143.78) O. 132600 O. 03894 0.478 9. 259E+Ol 5 <: 4. 171E+01

**** ( 185. 72) O. 540000 O. 03271 O. 550 3. 115E+Ol 5 <r 1. 403E+Ol.
Am241 1. 582E+05 DAYS LAMBDA= 4. 381E-06 DECAY= 1. OOOE+OO 41G

60 ( 59. 54) 0.359000 O. 05639 22.432 1. 108E+03 s 1.791. 4. 992E+02
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****************************************************************************
8808 GLS 2 G-l JR 292.699 7 181.08 MIN 1.00000 8M 044

~ ~IBR=TTIH REF TIME= 292. 699 7 100 mL in Parkway Jar
***************************************************************************

'. /

~,~***************************************************************************
* Group , 8808 * Time of count 292. 699 2007 *
* Sample 2 * Reference GMT 292.699 2007 *

r * Element. . . . . . . . . . . . . . . . . . . . . . . . . . * Elapsed Live Tm. . . . . . . . .. 181. 0833 *
* Type code GLS * Dead Time Pet.... . . . . . . .. 0.027604 *
* 10.. GC-LCS#62903 * Background GMT. . . . . . .286:9792007 '*
* Geometry, detector........... JR-l * Standard GMT......... 286. 721 2007 *
~. AliQ.uot 1. * Days since TO 0.0 *
~. Unit of AliQ.uot SMPL * Time on 9:46 PDT 19-0CT *

r * Data Sheet Uni ts " PCI /SMPL * Time off......... 12: 48 PDT 19-0CT * r',

* Library , TTIH * Calc Time......... 13: 38 19-0CT-07 *
***************************************************************************
* Slope. . . . . . . . . . . . . . . . . . . .. 1. 00382 * Width slope.............. 0.005401 *
* Intercept 1.918432 * Width offset............. 1.146572 *
* X**2 TERM -0. 15953368E-05 * Sensitivity 4. *

NP: [7,67J044.GSP 19 PEAKS

****************************************************************************
PK IT ENRG LEFT WD aKGND FWHM AREA CHAN CPM ERR EFF K FIT

1 4 26. 5 21 17 52 1. 70 483 24. 5 2. 67E+00 6. 50. 148 0 1. 35
2 4 29.1 21 17 206 2. 57 340 27.1 1.88E+00 14·. 40. 197 0 O. 00
~ 4 32.2 21 17 253 1. 62 632 30.1 3. 49E+00 5.90.266 0 0.00..:J

4 4 36.3 21 17 436 2. 05 190 34.3 1. 05E+00 19.20.383 0 0.00
5 0 51. 0 46 7 1584 1. 93 113 48.9 6. 22E-01 59.2 5.63 0 0.00

C; -" 6 2 59.8 53 11 541 1. 32 4062 57. 7 2. 24E+Ol 1.8 5. 64 0 55.60
: . 7 2 63. 5 53 11 319 1. 32 101 61. 3 5. 57E-01 32.8 5.61 0 0.00'-J 8 0 69. 8 64 8 595 3.17 240 67. 6 1. 32E+00 19. 5 5.52 0 0.00

9 0 80.2 76 6 486 1.11 50 78.0 2. 75E-Ol 71. 2 5. 30 0 0.00
10 0 93.3 86 8 587 1. 87 134 91. 1 7. 42E-Ol 33.2 4.98 0 O. 00
11 0 185.8 180 7 453 1. 92 98 183. 2 5. 39E-Ol 38. 4 3. 27 0 0.00
12 0 237.3 233 6 385 1. OS 33 234.6 1. 83E-Ol 96.2 2.75 0 0.00
13 0 351.7 346 7 300 1. 46 57 348. 7 3. 13E-Ol 53.4 2.08 0 O. 00
14 0 511. 1 501 15 391 3. 03 316 507. 7 1.74E+00 14·.9 1. 54 0 0.00
15 0 661.7 652 12 242 2. 13 2275 657. 9 1. 26E+01 2. 5 1. 26 0 0.00
16 0 1173.3 1162 13 129 2. 59 1568 1169. 1 8. 66E+00 3.00.788 0 0.00
17 0 1332.6 1321 15 71 2. 73 1434 1328. 4 7. 92E+00 3.00.702 0 0.00
18 0 1461. 6 1454 10 20 1. 67 25 1457. 5 1. 38E-Ol 46.00.'648 0 0.00
19 0 1991. 6 1981 10 18 2. 39 2 1988.4 9. 94E-03464.80.492 0 0.00

FWHM=SGRT( 3. 71410E+00 + 1.30608E-03 *E)

*******************************************************************************
BACKGROUND INFO 8808 GLS 2 292.699 7 G- 1 BG DATE 286.979 7
*****************************************************************************~

v--------PEAK---------v
ENERGY CPM i.ERROR

v------BACKGROUND------v
ENERGY CPM i.ERROR

v------NET----v
CPM i.ERROR

63. 45
93.32

185.76
_.237.32

" )51. 74
- 511. 12

661.67
1173.31
1332. 57
1461. 62

O. 5566
o. 7424
O. 5390
O. 1827
0.3128
1. 7444

12. 5632
8.6576
7.9200
O. 1381

32. 79
33. 17
38. 41
96.17
53. 39
14. 94

2. 52
2.96
2. 97

46. 04

62.00
92.00

186.00
238.60
351. 90
511. 00
661. 60

1173.20
1332.50-

O. 7373
1. 1145
0.4973
O. 5096
0.2244
1. 3547
o. 0338
O. 0272
0.0288
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17.75
3. 50
6.21
6.02

13. 73
4.94
0.00
0.00
0.00

'"'1:).70

-0. 1808124. 24R
-0.372167.02R

O. 0417501. 45R
-,0.3269 54. 55R

0.0884192.12R
0.3898 69.01

12. 5295 2. 52
8.6304 2.97
7.8912 2.98
0.067298. 35R



, 6 PEAKS REJECTED BY BACKGROUND

**********************************************************~.********************
INTERFERING ISOTOPE ANALYSIS 8808 GLS 2 292.699 7 G- 1

(~***************************************~**************************************
~~~PANF TABLE SAVED IN GSTOR SAYS NATO NOT REGUIRED .

C)
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GC USED IN DATA REDUCTION OF SAMPLE 8808 2 GLS RUN AT 292. 699/2007

- ENERGY
() 62.0
"- 92.0

143.0
186.0
198.0
238.6
279.0
295.2·

1 338.4
351. 9

BACKGROUND FOR
CPM ERROR

0.7373 17.75
1. 1145 3.50
0.0929 39.19
0.4973 6.21
0.0696 18.24
0.5096 6.02
0.0000 0.00
0.0947 32.40
0.0574 28.40
0.2244 13.73

GELI DETECTOR 1
ENERGY CPM

511. 0 1. 3547
583. 1 O. 1588
609.3 0.1718
661. 6 O. 0338
727. 2 O. 0348
846.0 0.0720
860.4 0.0438
911.1 0.0882
968.9 0.0442

1001. 0 0.0460

OF 286.979/2007
ERROR ENERGY
4.94 1120.3

15. 81 1173. 2
12. 81 1238. 1
0.00 1332.5

16. 65 1377. 7
46.82 1461.0

0.00 1586.0
18.03 1591.0
37.09 1729.6
35.62 1764.5

2391. 6 MIN
CPM ERROR

0.0494 24.71
0.0272 0.00
0.0296 5.06
0.0288 0.00
0.0319 0.00
O. 0708 25.70
0.0000 0.00
0,0620 0;00
0.0061 0.00
0.0375 37.87

GELI STANDARD EFFICIENCY QC FOR DETECTOR G- 1 ON 10/19/ 7

HIGH RADIUM STANDARD LOW RADIUM STANDARD

NORMALISED % LENGTH IN NORMALISED % LENGTH IN
GMT YEAR CPM ERROR MINUTES GMT YEAR CPM ERROR MINUTES

230. 918 7 1.7347 13.890 35. 76.856 7 1. 0713 7.228 30.
237. 741 7 1.7237 13. 528 28. 81. 670 7 1. 0534 5.600 25.
258. 777 7 1. 7442 14.353 29. 103.972 7 0.8203 15.248 21.
265.711 7 1. 7599 15.213 22. 192.664 7 0.9760 34.750 25.
265.864 7 1.5439 11.619 38.NG 197.727 7 2. 1369 18.219 45.
265.918 7 1. 5464 12.253 26.NG 205.876 7 0.9740 30.810 21.
266.063 7 1. 5169 11.690 20.NG 216.753 7 0.9677 15.266 24.
272. 730 7 1. 5111 11. 869 23.NG 272.776 7 O. 8535 10.320 20.

r'o 78.691 7 1. 6797 13.907 20.NG 278.874 7 0.9541 14.321 20.
<~86. 721 7 1.7356 13. 726 26. 279. 774 7 0.9550 14.786 35.

AVERAGE 1.7396 0.013 AVERAGE 0.9931 0.048

CALIBRATION LINE FROM STANDARD FOR G- 1 OF 286.721 7
ENERGY= 1.918432 + 1.0038199*CH + -1. 595337E-06*CH**2
FWHM =SGRT( 1.1466 + 0.005402*ENERGY) (C060= 2.889)

EFFICIENCIES FOR GEOMETRY JR 1 CALIBRATED 207. 000 2007

ENERGY % EFFCY ENERGY 'Yo EFFCY ENERGY I. EFFCY ENERGY I. EFFCY
50.0 5. 555600 100. 0 4.819200 300. 0 2.304700 O. 0 O. 000000
55.0 5.631600 110.0 4. 582500 500.0 1. 562100 0.0 0.000000
60.0 5. 636600 130. 0 4. 152700 700.0 1. 197600 0.0 0.000000
65.0 S. 592800 150.0 3. 787300 1000. 0 0.892900 O. 0 O. 000000
70.0 5. 516200 170.0 3.479400 1400.0 0.669100
80.0 5.307100 190.0 3.218900 2000. 0 0.489700
90.0 5. 065700 250.0 2.638800 3000. 0 0.348600
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*****************************************************************************~\
8808 2 GLS GSTOR 044

*1<****************************************************************************~

Th232s
Th227s
Ra226s
Pb212s
Pb214s
K 40s

..,
c.,

ENERGY CPM %ERR COMMENT
26. 5 2. 67 6. 5 .
29. 1 1. 88 14. 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

3 32. 2 3. 49 5. 9 .
4 36.3 1.0519.2 '"
5 5

59
1.. 0

8
/0
2
' "2'. 6

4
2
3

59
1

,. 2
8

, Th227s
6 1"22 NO GEN. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Am241 s
8 69.8 1.<32 19. '5 , .. ; ; ., "' .;' "'"
9 80.2 0.28 71.2 Ce144 I 131 Th227s

14 511. 1 0.39 69.0 Th228 " La140 Rul06 Na 22
15 661. 7 12.53 2.5 Cs137s
16 1173.3 ('" 8.63 3.0................................... Cs134+ Co 60s
17 1332.61" 7.89 3.0 Co 60s
1. 9 1991. 6 O. 01 99. 9 .

REJECTED PEAKS
-0. 18 99.9 .
-0.37 67.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Th234s
0.04 99.9 Cs137c U 2355

-0. 33 54. 5 Th228 .,. . . . . . . . . . . . . . . . . . . . . . . . . .. Th227s
O. 09 99. 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Ra226s
0.07 98.4 .

7 63. 5
10 93. 3
11 185. 8
12 237. 3
13 351. 7
18 1461. 6

PK
1

b
b
b
b

B
B
I3
B
B
B

C)

(J
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**********************************************************~.*****************

8808 GLS 3 G-6 JR 290.717 7 204.82 MIN 1.00000 8M 258

PCI/SMPL
AT TZERO

ERROR
PCT

DPM
NOW

CPM CORR
CNTG DECAY

SPECIAL ANALYSIS
BRANCH EFFICIENCY

FRAC FRAC

.
'--·LIBR=TTIH REF TIME= 290.717 7 100 mLs in JAR
(J**************************************************************************

- ~ rO~(g1J1

PY:.-ENERGY-GAMMA
KEV

K 40 4. 602E+11 DAYS LAMBDA= L 506E-12 DECAY=1.000E+OO IG
**** (1460.85) 0.110000 0.00722 0.694 8. 736E+02 s <r 3. 935E+02 ,-

Be 46 8. 380E+01 DAYS
**** (889.26) 1.000000
**** (1120.52) 1.000000

LAMBDA= 8. 271E-03
0.01119 0.301
0.00916 0.378

DECAY= 1.000E+OO
2. 689E+01 5

4. 131E+Ol 5

3G
<: 1. 211E+Ol
<:,.. 1. 861E+Ol

Co 60 1. 921E+03 DAYS
**** (1173.21) 0.999200
**** (1332.48) 1.000000

LAMBDA= 3.60BE-04
0.00879 0.301
0.00785 0.248

DECAY= 1. OOOE+OO
3.422E+Ol s
3. 163E+Ol 5

4G
<: 1.541E+01
< 1. 425E+Ol

Sb124 6.020E+01 DAYS LAMBDA= 1.151E-02 DECAY= 1.000E+OO 16G
**** (1691.00) 0.457000 0.00631 0.169 5. 864E+Ol 5 <: 2. 641E+Ol

Cs137 1. 102E+04 DAYS LAMBDA= 6. 290E-05 DECAY= 1.000E+OO 3G
**** ( 661.64) 0.851000 0.01431 0.381 3. 128E+Ol s < 1.409E+01

E\J152 4. 821E+03 DAYS LAMBDA= 1. 438E-04 DECAY= 1. OOOE+OO 48G

**** ( 121. 78) 0.254000 O. 04988 O. 790 6. 237E+Ol s <: 2.809E+01
.. /' -.*** ( 344.31) 0.245000 O. 02391 O. 538 9. 185E+Ol s <: 4. 137E+01
',I \

963. 36) O. 132000 O. 01045.''-..-/.j'~** ( 0.316 2. 293E+02 s < 1.033E+02

**** (1112.04) O. 124000 O. 00922 0.293 2. 566E+02 5 <: 1. 156E+02
**.ll-* (1408.02) O. 198000 0.00747 0.263 1. 779E+02 5 -=:: 8. 013E+Ol

Eu154 3. 105E+03 DAYS LAMBDA= 2. 232E-04 DECAY= 1.000E+OO 48G
**** ( 123.07) 0.390000 O. 04958 O. 775 4. 008E+01 s <: 1.806E+Ol

**** ( 723.26) 0.202000 O. 01331 0.345 1. 282E+02 5 .( 5. 775E+Ol

**** (1004.75) 0.170000 O. 01008 0.319 1. 860E+02 5 o( 8. 378E+Ol

**** (1274.49) 0.336000 O. 00816 0.271 9. 887E+Ol s <: 4. 454E+Ol

IT·192 7. 402E+Ol DAYS LAMBDA= 9. 364E-03 DECAY= 1. OOOE+OO 22G
**** ( 316. 50) 0.830700 O. 02553 O. 529 2. 492E+Ol 5 ·c 1. 123E+Ol
**** ( 468.06) 0.476000 O. 01885 0.421 4. 692E+Ol s < 2.114E+Ol

T120B 5. 133E+12 DAYS LAMBDA= 1. 350E-13 DECAY= 1.000E+OO 19G
- **** ( 583. 14> 0.860000 0.01583 0.453 3. 327E+Ol 5 <or 1. 499E+Ol -,-

Pb2iO 1.633E+12 DAYS LAMBDA= 4. 245E-13 DECAY= 1.000E+OO IG
47 ( 46.50) 0.040000 0.04546 0.792 4. 355E+02 529.74i. 1.962E+02

.Bi212 5. 133E+12 DAYS LAMBDA= 1. 350E-13 DECAY= 1.000E+OO 22G
**** ( 727. 17) 0.066500 O. 01325 0.346 3.·920E+02 s <1'1. 766E+02

Pb212 5. 133E+12 DAYS LAMBDA= 1. 350E-13 DECAY= 1. OOOE+OO 4G
'~'*':l-* ( 238.63) 0.431000 O. 03160 O. 728 5. 343E+01 5 <1' 2.407E+Ol

(j
1. 633E+12 DAYS LAMBDA= 4. 245E-13 DECAY= 1.000E+OO 48G'-_'J.214

*.;;;-** ( 609.30) 0.470000 0.01529 O. 538 7. 483E+Ol 5 <:r 3. 371E+Ol

Pb214 1. 633E+12 DAYS LAMBDA= 4. 245E-13 DECAY= 1.000E+OO 23G
352 ( 352. 00) 0.360000 0.02351 0.359 4. 246E+Ol s80.83i. 1. 913E+Ol

R~220 5. 851E+05 DAYS LAM 138 DECAY= 1.000E+OO 48G
~0** ( 1RA 10) 0 040000 n 0~7R7 0 7AR 4 q~R~~n? c ~~ ? ~~4;~n~



(~ **** ( 609. 32) 0.484000 0.01529 O. 538 7. 267E+01 5 <:r 3. 274E+Ol1 : ..

.. l'h227 7. 951E+03 DAYS LAMBDA= 8. 7l8E-OS DECAY= 1.000E+OO 48G
'--'\ ***-~ 49.80) 0.087000 O. 05585 O. 562 1. 156E+02 5 <: 5.207E+Ol ".

,or - ......__........ ~* 79. 70) 0.018000 0.05957 0.639 5. 964E+02 5 <:: 2. 686E+02( (1<'
\..--~*"~* ( 94. 00) 0.013500 O. 05657 0.764 9. 998E+02 5 <::r 4. 503E+02

**** ( 210.60) 0.012600 0.03464 0.728 1. 669E+03 5 < 7. 516E+02
*-¥:-** ( 236. 00) 0.115000 0.03186 0.645 1. 761E+02 5 < 7. 932E+01
**** ( 254. 70) 0.009100 O. 03010 0.613 2. 238E+03 5

,. 1.008E+03.....

**** ( 256.20) 0.063000 0.02997 0.627 3. 321E+02 5 < 1. 496E+02 .r----.,

'l"'~*":l- ( 285.60) 0.016500 0.02761 O. 597 1.310E+03 5 <: 5.901E+02
**** ( 300.00) 0.018900 0.02660 0.572 1. 137E+03 5 .;: 5. 124E+02
**** ( 304.40) 0.013500 0.02631 0.574 1. 617E+03 5 < 7. 283E+02 ,.-'"

-f,.*** ( 329.90) 0.029000 O. 02472 O. 513 7. 155E+02 5 <:: 3. 223E+02
**** ( 334. 40) 0.011500 O. 02446 O. 554 1. 968E+03 5 <: 8. 864E+02

~.

Ac228 5. 133E+12 DAYS LAMBDA= 1. 350E-13 DECAY= 1. OOOE+OO 41G
**** ( 911. 10) 0.250000 O. 01096 0.409 1. 492E+02 5 <r 6. 719E+Ol

Th230 2. 812E+07 DAYS LAMBDA= 2. 46SE-08 DECAY= 1.000E+OO 8G
***-:1- ( 68.00) 0.005900 0.06080 0.669 1. 865E+03 5 < 8.403E+02

Th232 5. 113E+12 DAYS LAMBDA= 1. 356E-13 DECAY= 1. OOOE+OO 42G
**** ( 911.10) 0.250000 O. 01096 0.409 1. 492E+02 5 'Cr 6.719E+01
-1;-*** ( 968. 90) O. 150000 O. 01040 O. 382 2. 450E+02 5 -Cr 1. 104E+02
*11-** ( 63.81 ) 0.010101 0.06071 0.692 1. 129E+03 5 <r 5.086E+02

Th234 1. 633E+12 DAYS LAMBDA= 4. 245E-13 DECAY= 1.000E+OO lOG
-t'c*** ( 92. 30) 0.999999 0.05697 0.695 1. 220E+01 5 <r 5. 496E+00

~ { 'a234m 1. 633E+12 DAYS LAMBDA= 4. 245E-13 DECAY= 1. OOOE+OO 48G
I

,,-A!-** (1001. 03) 0.006000 O. 01012 0.318 5. 238E+03 5 ·C 2. 360E+03

U 235 2.571E+11 DAYS LAMBDA= 2. 696E-12 DECAY= 1.000E+OO 34G
85 ( 84.24) 0.051000 O. 05873 4. 503 1. 503E+03 8.701. 6. 772E+02

**** ( 143. 78) O. 132600 0.04511 0.776 1. 297E+02 5 < 5. 843E+01
**** ( 185. 72) O. 540000 O. 03792 0.743 3. 628E+01 5 <:r 1. 634E+01

Am241 1. 582E+05 DAYS LAMBDA= 4. 381E-06 DECAY= 1.000E+OO 41G
*~v 'to" ( 59. 54) 0.359000 0.06016 0.629 2.911E+Ol 5 <: 1. 311E+01• 'n:X'X"
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!~**~*************************************************************************

8808 GLS 3 G-6 JR 290,717 7 204.82 MIN 1.00000 8M 258
LIBR=TTIH REF TIME= 290.717 7 100 mLs in JAR

r -~**************************************************************************
~") .

***************************************************************************
* G~oup 8808 * Time of count 290.717 2007 *
~ Sample 3 * Reference GMT 290.717 2007 *
* Element. . . . . . . . . . . . . . . . . . . . . . . . . . * Elapsed Live Tm 204.8167 *
* Type code GLS * Dead Time Pet 0.0 *
>,to ID.. . .... . . . . ..4 GC BLANK #62904* Background GMT. . . . .. . 286.94L 2007 *
* Geometry. detector JR-6 * Standard GMT 286.7612007 *
* Aliquot , 1. * Days since TO 0.0 *
* Uni t of Al iquot. . . . . . . . . . . . .. SMPL * Time on.......... 10: 12 PDT 17-0CT *
* Data Sheet Un its. . . . . . .. PCl /SMPL * Time off......... 13: 36 PDT 17-0CT *
* Library TTIH * Calc Time 13:44 17-0CT-07 *
***************************************************************************
"* Slope 0.992854 * Width slope " 0.014320 *
* Inte~cept 1. 751356 * Width offset 0.0 *
* X**2 TERM -0. 13336789E-05 * Sensitivity 4. *

NP: [7, 67J258. GSP 20 PEAKS

****************************************************************************
PK IT ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF K FIT

1 0 25.3 20 9 578 3.13 525 23.7 2.56E+00 9.40.130 0 0.00
2 0 47.2 43 6 834 2.79 162 45.7 7. 92E-01 29.70.840 0 0.00
3 0 63.2 59 7 1305 1.64 ISS 61.9 7.55E-Ol 40.1 6.06 0 0.00
4 0 74.4 69 11 2196 2.74 2576 73.2 1. 26E+01 4.16.02 0 0.00
5 0 85.0 80 9 1703 1.98 922 83.9 4.50E+00 8.7 5.85 0 0.00

,r ~ 6 0 92.7 90 6 1128 1.82 140 91.6 6.81E-Ol 39.5 5.68 0 0.00
<\.-.J '7 0 186.0 183 7 1247 2. 10 142 185.6 6. 95E-01 42.4 3.79 0 0.00

8 0 238.7 233 12 1575 1.95 269 238.7 1.32E+00 30.5 3.17 0 0.00
9 0 295.4 293 6 557 1.70 127 295.9 6. 22E-01 31.7 2.69 0 0.00

10 0 352.1 348 10 613 2.73 302 353.0 1.48E+00 17.02.40 0 0.00
11 0 511.2 508 11 393 3.15 556 513.5 2.72E+00 8.5 1.77 0 0.00
12 0 571.4 570 11 338 5.90 79 574.2 3. 85E-Ol 47.3 1.63 0 0.00
13 0 583.1 582 8 284 3.03 112 586.0 5. 46E-Ol 28.3 1.60 0 0.00
14 0 608.8 607 12 434 2.43 243 611.9 1.19E+00 18.0 1.55 0 0.00
15 0 727.5 729 8 152 2.81 55 731.7 2. 69E-01 44.6 1.33 0 0.00
16 0 909.9 908 16 281 3.96 165 915.8 8.07E-Ol 25.4 1. 11 0 0.00
17 0 968.7 968 14 199 5.09 127 975.2 6.18E-Ol 26.3 1.04 0 0.00
18 0 1119.3 1121 19 288 4.92 109 1127.3 5. 32E-01 41.20.926 0 0.00
19 0 1461.5 1463 19 106 4.72 859 1473.1 4.19E+00 4.90.726 0 0.00
PK IT ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF K FIT
20 0 1764.5 1773 12 24 5.70 106 1779.7 5.18E-01 14.60.616 0 0.00

- FWHM=SURT( 3.71066E+00 + 1. 569241:-02 *1:>

*****************************************************************************~
BACKGROUND INFO 8808 GLS 3 290.717 7 G- 6 BG DATE 286.941 7
*******************************************************************************

·v-------"'-PEAK------....--v v------BACKGROUND------y v---"'--....NET----v
ENERGY CPM i.ERROR ENERGY CPM i.ERROR CPI"I i.ERROR

63.24 O. 7546 40.09 62.00 O. 4821 15.81 0.2724114. SIR
r-', 92. 71 0.6814 39.49 92.00 O. 8203 13. 13 -0. 1389208. 64R

I

0.6951 42.36 186.00 O. 5252 13.84 O. 1699178.53R,. \ ,at; Q5
',·----'238: 65 1. 3153 30. 47 238.60 1. 3628 16.97 -0.0475974.42R

295.41 0.6224 31. 71 295.20 O. 5033 18.08 O. 1191182.50R
352. 06 1. 4761 17.02 351. 90 1. 1168 13.06 0.3593 80. 83
51l. 19 2.7164 8. 51 511. 00 2.7769 4.83 -0.0606441.27R
583.08 O. 5464 28.·26 583.10 0.7085 18.21 -0. 1621124. 09R
{:.()8. •,.. 1 1 . 1872 18. 02 140 3.42 -0. 1008237. 89Rb.
--.J ....)7 50 0.2685 44. 65 727.20 O. 1734 21.80 O. 0951132. 19R,- L~-:"" •



O. 1132154. 01R
0.0770290.99R
0.0122******R
0.0520169.64R

12.45
9.82
8. 57
9.88

O. 5050
O. 4554
4. 1815
O. 4655

968.90
1120.30
1461. 00
1764.50

BACKGROUNDC)
***********************************************************.*******************~
INTERFERING ISOTOPE ANALYSIS 8808 GLS 3 290.717 7 G- 6
*******************************************************************************
SPANF TABLE SAVED IN GSTOR SAYS NATO NOT REGUIRED

968.67 0.6183 26.31
1119.32 0.5323 41.24
1461.48 4.1936 4.88

r· 1764. 50 o. 5175 14. 55
14 PEAKS REJECTED BY
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GC USED IN DATA REDUCTION OF SAMPLE 8808 3 GLS RUN AT 290.717/2007

r. ENERGY
fJ· 62.0
\~ 92.0

143.0
186.0
198.0
238.6
279.0
295.2
338.4
351. 9

BACKGROUND FOR
CPM ERROR

O. 4821 15. 81
O. 8203 13:13
0.1882 0.00
0.5252 13.84
0.1669 0.00
1. 3628 16. 97
O. 1161 0.00
O. 5033 18.08
0.2671 20.48
1. 1168 13.06

GELI DETECTOR 6
ENERGY CPM

511. 0 2.7769
583.1 0.7085
609. 3 1. 2880
661.6 0.1623
727.2 O. 1734
846. 0 O. 0548
860. 4 O. 1085
911. 10. 5665
968. 9 O. 5050

1001. 0 O. 0936

OF 286.941/2007
ERROR ENERGY

4.83 1120.3
18.21 1173.2
8.42 1238.1

52.49 1332.5
21. 80 1337.7
10. 58 1461. 0
24.04 1586.0
10.47 1591.0
12.45 1729.6
0.00 1764.5

2445. 5 MIN
CPM ERROR

0.4554 9.82
0.0379 0.00
0.1934 20.68
0.0681 6.46
0.0000 . 0.00
4.1815 8. 57
0.0773 0.00
0.1828 22.75
O. 1164 19.24
0.4655 9.88

GELI STANDARD EFFICIENCY GC FOR DETECTOR G- 6 ON 10/17/ 7

HIGH RADIUM STANDARD LOW RADIUI"I STANDARD

GMT YEAR
207. 753 7
223.821 7
230. 795 7
237.814 7
2·"+4.906 7
258. 758 7
265.838 7
272.710 7

,(--"79. 758 7
~.a6. 761 7

AVERAGE

NORMALISED 'Y.
CPM ERROR

1. 0155 14.364
O. 9971 14. 563
1.0016 13.550
1. 0021 13.672
0.9920 12.742
0.9774 13. 193
1. 0076 13.473
O. 9943 13. 548
0.9902 15.691
0.9816 13.627
0.9959 0.011

LENGTH IN
MINUTES

58.
22.
25.
25.
24.
24.
34.
26.
21.
22.

GMT YEAR
61. 811 7
69.906 7
76.810 7
81. 696 7

104.028 7
110.905 7
124.980 7
133.855 7
154.043 7
216.995 7

AVERAGE

NORMALISED 'Y.
CPI"I ERROR

1.3744 14.949
1. 3635 14. 524
1. 3438 13. 154
1. 3658 13. 879
1. 3821 15. 760
0.9898 14.446
0.9907 14.749
0.9852 15.294
O. 9860 15. 339
1. 0022 16. 665
0.9908 0.007

LENGTH IN
MINUTES

20.NG
20.
35.
25.
22.
38.*
36.*
24.*
32.*
21. *

CALIBRATION LINE FROM STANDARD FOR G- 6 OF 286.761 7
ENERGY= 1.751356 + 0.9928549*CH + -1. 333679E-06*CH**2
FWHM =SGRT( -0.9943 + 0.014320*ENERGY) (C060= 4.253)

EFFICIENCIES FOR GEOMETRY JR 6 CALIBRATED 29. 000 2007

ENERGY 'Y. EFFCY ENERGY i. EFFCY ENERGY I. EFFCY ENERGY 'Y. EFFCY
50.0 5. 652300 100.0 5. 512700 300. 0 2.660400 0.0 O. 000000
55.0 5.891700 110.0 5.268400 500. 0 1.792700 0.0 0.000000
60.0 6.024200 130.0 4.801100 700.0 1. 368100 O. 0 0.000000
65. 0 6. 077200 150. 0 4.388400 1000.0 1. 012600 0.0 0.000000
70.0 6.072400 170.0 4.034oob 1400.0 0.·750900
80.0 5. 951400 190.0 3.731100 2000.0 O. 541800
90.0 5. 748900 250.0 3.052100 3000.0 0.379700

C)
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*i~***************************************************************************~~~
8808 3 GLS GSTOR 258
*******************************************************************************

/') PK ENERGY CPM %ERR COMMENTlJ 1 25. 3 2. 56 9. 4
2 47. 2 O. 79 29. 7 Pb210s
4 74. 4 12. sa 4. 1 .". . .
5 85. 0 4. 50 8. 7 Cs136

b 10 352. 1 O. 36 80. 8 Ra226s Pb214s
12 571. 4 O. 38 47. 3

REJECTED PEAKS
"" B 3 63. 2 O. 27 99. 9 Th232s

B 6 92. 7 -0. 14 99. 9 Th234s Th227s
B 7 186. 0 O. 17 99. 9 C5136 U 2355 Ra226s
B 8 238. 7 -0. OS 99. 9 Th228 Pb212s
B 9 295. 4 O. 12 99. 9 Ra226 Rul03
B 11 511. 2 -0. 06 99. 9 Th228 . . La140 Ru106 Na 22
B 13 S83. 1 -0. 16 99. 9 Th228 T1208s
B 14 60a. B -0. 10 99. 9 Rul03 Ra226s Bi214s
B 15 727. 5 O. 10 99. 9 Ae228 Th228 . Bi212s
B 16 909. 9 O. 24 88. S Th232s Ae228s
B 17 968. 7 O. 11 99. 9 Ae228 Sb124 Th232s
B 18 1119. 3 O. 08 99. 9 Ra226 Co 60e Se 46s
B 19 1461. 5 O. 01 99. 9 . K 40s
.... 20 1764. 5 O. 05 99. 9 Ra226D

o
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..---.,
\ }****************************************************************************

640

PCl/GRAM
AT TZERO

ERROR
peT

177.28000 GR

DPM
NOW

219.2S MIN

CPM CORR
CNTG DECAY

7G-l JR 290.865

SPECIAL ANALYSIS
BRANCH EFFICIENCY

FRAC FRAC

4GLS

P~,-ENERGY-GAMMA

KEV

. "RP'()fi_~~. "",0
,r",

'LIBR=TTIH REF TIME= 261.924 7 100 mL in Parkway Jar
(~**************************************************************************

~l 0·1 &,111

K 40 4. 602E+11 DAYS LAMBDA= 1. 506E-12 DECAY= 1. OQOE+OO 1G
(~-

'1461 (1460.85) 0.110000 0.00644 1.926 2.717E+03 s 6.62'l. 6.904E+00'

3G
6. 755E-02
2. 232E-01

Se 46 8. 380E+Ol DAYS
**** (889.26) 1.000000
1121 (1120.52) 1.000000

LAMBDA= 8. 271E-03
0.00984 0.206
O. 00810 O. 560

DECAY= 7. 871E-Ol
2.092E+015 <:
6.914E+Ol 519. 13'l.

Co 60 1. 921E+03 DAYS
**** (1173.21) 0.999200
**** (1332.48) 1.000000

LAMBDA= 3.608E-04
O. 00779 O. 196
O. 00698 O. 143

DECAY= 9. 896E-Ol
2. 521E+01 s
2.051E+015

4G
<: 6.473E-02
<: 5.267E-02

Sb124 6.020E+01 DAYS
969 (968.30) 0.017200

**** (1691.00) 0.457000

LAMBDA= 1. 151E-02
0.00917 0.238
O. 00566 O. 127

DECAY= 7. 166E-Ol 16G
1.512E+03 46.78'l. 5.360E+00
4. 897E+Ol 5 ~ 1. 736E-01

Csi37 1. 102E+04 DAYS
662 ( 661.64) 0.851000

LAMBDA= 6. 290E-OS
0.01252 0.474

DECAY= 9.9B2E-Ol 3G
4.448E+Ol 524.24'l. 1. 132E-01

" F::L1152 4. 821E+03 DAYS LAMBDA= 1. 438E-04 DECAY= 9. 958E-Ol 48G
.F" \

( 121. 78) 0.254000 0.04322 0.397 3. 613E+Ol' *** s <: 9. 220E-02
~,")O5 ( 295. 97) O. 004000 O. 02328 1. 519 1. 631E+04 14. 14'/. 4. 162E+01c:..'l

**** ( 344.31 ) 0.245000 O. 02075 0.295 5. 797E+01 s <: 1. 479E-01
768 ( 768. 90) 0.000800 0.01109 0.233 2. 622E+04 38.87'/. 6. 691E+01

**** ( 963. 36) O. 132000 O. 00921 O. 199 1.634E+02 s " 4. 168E-01...
**** (1112. 04) O. 124000 O. 00815 O. 178 1. 762E+02 5 <: 4. 495E-01
**** (1408.02) O. 198000 O. 00666 0.170 1. 288E+02 s <: 3. 285E-01

Eu154 3. 105E+03 DAYS LAMBDA= 2. 232E-04 DECAY= 9. 936E-Ol 48G

**** ( 123. 07) 0.390000 O. 04295 0.441 2. 633E+Ol s .-" 6. 733E-02'.
583 ( 582.03) 0.008000 O. 01385 O. 527 4. 758E+03 23.74'/. 1. 217E+01

**** ( 723. 26) 0.202000 O. 01166 0.217 9. 213E+Ol 5 <: 2. 356E-Ol
**** (1004.75) 0.170000 O. 00889 0.194 1. 281E+02 s .( 3. 276E-Ol

**** (1274.49) 0.336000 0.00725 O. 147 6.016E+01 s <: 1. 538E-Ol

,1,...1-92 7 .402E+01 ,DAYS LAMBDA: 9. 364E-03 DECAV= 7. 626E-01 22G
295 ( 295.95) 0.290900 O. 02328 1. 520 2. 244E+02 14. 14'l. 7. 478E-01

**** ( 316. SO) 0.830700 O. 02213 0.344 1. 872E+01 5 <:: 6. 236E-02
'*,**~. 468.06) 0.476000 O. 01642 0.258 3.304E+01 s <: :I.. 101E-01

T1208 5. 133E+12 DAYS
583 (583.14) 0.860000

LAMBDA= 1. 350E-13
'0.01383 0.527

DECAY= 1.000E+OO 19G
4; 433E+Ol s23.747. 1. 126E--Ol

Pb210 1. 633E+12 DAYS LAMBDA= 4.245E-13 DECAY= 1.000E+OO lG
47 ( 46.50) 0.040000 0.05556 1.749 7. 871E+02 s14.38'l. 2.000E+00

/- -',
:, /~212

'-295 (
327 (
583 (
728 (

5. 133E+12 DAYS
295.10) 0.000240
327.96> 0.001400
583. 14) 0.310000
727.17) 0.066500

LAMBDA= 1. 350E-13
0.02333 1.519
0.02154 0.229
O. 01383 O. 527
0.01161 0.209

DECAY= 1.000E+OO 22G
2. 713E+05 14. 14'l. 6. 893E+02
7.601E+03 54. 11'/. 1. 931E+Ol
1.230E+02 23.74'l. 3.125E-Ol
2.709E+02 s39.48'/. 6. 882E-01

Pb212 5. 133E+12 DAYS LAM 144 DECAY= 1.000E+OO 4G
?3S 238.63) 0.431000 0.02731 1.290 1.096E+02 slO.74'l. 2. 786E-Ol



B1214 1. 633E+12 DAYS LAMBDA= 4. 245E-13 DECAY= 1. OOOE+OO 48G
609 ( 609.30) 0.470000 O. 01335 2.174 3. 464E+02 5 7. 441. 8.802E-01
768 ( 768.70) 0.050000 0.01109 0.233 4. 195E+02 38. 871. 1. 066E+OO

1121 (1120.40) 0.170000 O. 00810 O. 560 4.064E+02 19. 131. 1.033E+00

0 764 (1764.00) 0.170000 O. 00546 0.437 4. 708E+02 15.011. 1. 196E+00

Pb214 1. 633E+ 12 DAYS LAMBDA= 4. 245E-13 DECAY= 1.000E+OO 23G
242 ( 241. 90) 0.076000 0.02703 0.813 3. 956E+02 20. 381. 1. OOSE+OO
295 ( 295.20) O. 190000 O. 02332 1. 519 3. 427E+02 14. 141. 8.709E-Ol
352 ( 352.00) 0.360000 O. 02040 2. 713 3. 694E+02 5 7.181. 9. 385E-Ol
768 ( 768.40) 0.000800 0.01109 0.233 2. 621E+04 38. 871. 6. 659E+Ol

Ra226 S.851E+05 DAYS LAMBDA= 1. 185E-06 DECAY= 1. OOOE+OO 48G
186 ( 186. 10) 0.040000 O. 03266 O. 927 7.094E+02 523. 991. 1. 802E+00
242 ( 242.00) 0.078000 O. 02703 0.813 3. 856E+02 20. 381. 9. 797E-Ol
295 ( 295.20) 0.201000 0.02332 1. 519 3. 240E+02 14·. 141. 8. 232E...,01
352 ( 351. 96) 0.393000 O. 02040 2.713 3. 383E+02 5 7. 181. 8. 597E-Ol
609 ( 609.32) 0.484000 O. 01335 2.174 3. 364E+02 5 7. 441. 8.548E-01
768 ( 768. 40) O. 053200 0.01109 0.233 3. 941E+02 38. 871. 1. 001E+00

1121 (1120.30) O. 160000 O. 00810 O. 560 4. 318E+02 19. 131. 1. 097E+00 .
1764 ( 1764. 50) O. 166000 O. 00546 0.437 4. 823E+02 15.011. 1. 226E+OO

Th227 7. 951E+03 DAYS LAMBDA= 8. 718E-05 DECAY= 9. 975E-01 48G

**** ( 49.80) O. 087000 O. 05556 0.435 8. 992E+Ol 5 <: 2. 291E-Ol
***-l-t. ( 79.70) O. 018000 O. 05314 O. 561 5. 863E+02 5 <: 1. 493E+00

**** ( 94.00) 0.013500 O. 04967 0.628 9. 362E+02 5 <: 2. 385E+00
*.~** ( 210. 60) 0.012600 O. 02990 0.385 1. 023E+03 5 " 2.605E+00.~

**** ( 236.00) O. ].15000 O. 02753 0.452 1. 427E+02 5 " 3. 636E-Ol.~

**** ( 254.70) 0.009100 0.02603 0.349 1. 472E+03 s <: 3. 749E+00
*.***. ( 256. 20) 0.063000 O. 02591 0.336 2. 060E+02 5 <: 5. 247E-01

.. ",- ".~~** ( 285. 60) O. 016500 O. 02391 0.331 8. 383E+02 5 <: 2. 135E+00
'L295 ( 296.60) 0.003900 0.02324 1. 519 1. 676E+04 14. 141. 4. 268E+01

***-ll' ( 300.00) 0.018900 0.02305 0.329 7. 542E+02 5 <: 1. 921E+00

**** ( 304.40) 0.013500 O. 02279 0.344 1. 117E+03 5 " 2. 846E+00.~

**** ( 329. 90) 0.029000 O. 02144 0.316 5. 085E+02 s <: 1. 29SE+00
*~~** ( 334.40) 0.011500 O. 02122 0.324 1. 329E+03 5 <: 3. 385E+00

352 ( 350. SO) 0.000800 O. 02047 2.713 1. 657E+05 7. 181. 4. 220E+02

Ac228 5. 133E+12 DAYS LAMBDA= 1. 350E-13 DECAY= 1. OOOE+OO 41G

**** ( 911.10) 0.250000 O. 00964 0.283 1. 175E+02 5 -( 2. 986E-Ol

Th230 2. 812E+07 DAYS LAMBDA= 2. 465E-08 DECAY= 1.000E+OO 8G
-It.*** ( 68.00) 0.005900 O. 05550 0.624 1.907E+03 s <: 4. 845E+00

Th232 5.113E+12 DAYS LAMBDA= 1. 356E-13 DECAY= 1.000E+OO 42G
327 ( 328. 00) O. 029000 O. 02153 0.229 3. 670E+02 54.111. 9. 325E-01
339 ( 338:40) O. 104000 0.02103 0.352 1.609E+02 44.017- 4.089E';";01
728 ( 727. 00) 0.006900 0.01161 0.209 2. 610E+03 39.481. 6. 631E+00
911 ( 911. 10) 0.250000 O. 00964 0.363 1. 505E+02 526. 681. 3. 823E-Ol
969 ( 968.90) O. 150000 O. 00916 0.238 1.733E+02 546. 781. 4. 403E-Ol

**** ( 63. 81 ) 0.010101 O. 05607 O. 593 1. 047E+03 5 'Cr 2. 661E+00

Th234 1. 633E+12 DAYS LAMBDA= 4. 245E-13 DECAY=!. OOOE+OO lOG

**** ( 92.30) 0.999999 O. 05009 O. 662 1. 321E+01 s -( 3. 358E-02

Pa234m 1. 633E+12 DAYS
,/~** (1001. 03) 0.006000

, U 235 2. 571E+l1 DAYS
**** (143.78) 0.132600

186 (185.72) 0.540000
242 (240.93) 0.000700

LAMBDA= 4. 245E-13
O. 00892 O. 210

LAMBDA= 2. 696E-12
0.03894 0.440
0.03271 0.927
0.02711 0.813

DECAY= 1.000E+OO 48G
3. 929E+03 5 -( 9.982E+00

DECAY= 1.000E+OO 34G
8. 529E+Ol 5 <: 2. 167E-Ol
5. 247E+Ol 523.991. 1. 333E-01
4.282E+04 20.381. 1.088E+02

Am241 1.582E+05 DAYS LAM 145 DECAY= 9. 999E-Ol 41G
**** ( 59. 54) 0.359000 O. 05639 0.489 2.414E+Ol 5 < 6. 136E-02



*~**************************************************************************

8808 GLS 4 G-l JR 290,865 7 219.25 MIN 177.28000 GR 640
(- '_IBR=TTIH REF TIME= 261. 924 7 100 mL in Parkway Jar
\_~**************************************************************************

***************************************************************************
* Group , 8808 * Time of count 290.865 2007 *
* Sample , '" 4 * Reference GMT 261.924 2007 *
* Element * Elapsed Live Tm 219.25 *
>,,~ i""lpe code GLS * DeadTimePct 0'0.22799 *
* 10 GC-DUP#1 62905 * Background GMT 2~6.979 2007 *
* Geometry, detector........... JR-l * Standard GMT..... . . .. 286.721 2007 *
* Aliquot 177.28 * Days since TO 28.94055 *
* Uni t of Ali quat , GRAM * Time on.......... 13: 45 PDT 17-0CT *
.;;- Data Sheet Units PCI /GRAM * Time off 17:24 PDT 17-0CT *
* Library TTIH * Calc Time 17:49 17-0CT-07 *
***************************************************************************
* Slope.. . . . . . . . . . . . . . . . . . .. 1. 00382 * Width slope.............. 0.005401 *
* Intercept................ 1. 918432 * Width offset............. 1. 146572 *
* X**2 TERM -0. 15953368E-05 * Sensitivity 4. *

NP: [7,67J640.GSP 26 PEAKS

****************************************************************************
PK IT ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF K FIT

1 8 26.2 21 18 73 2. 18 171 24. 2 7. 79E-Ol 18.80. 145 0 23.40
2 8 29.1 21 18 343 6.27 443 27. 0 2. 02E+00 12.30. 196 0 0.00
3 8 36. 5 21 18 604 4.09 106 34. 5 4. 82E-Ol 43.00.390 0 0.00
4 0 46. 7 40 9 860 1. 41 384 44. 6 1. 75E+00 14.40.816 0 0.00

(J~
0 63.4 58 7 973 1. 67 184 61. 3 8. 39E-Ol 28.9 5. 61 0 0.00
8 69. 5 65 15 587 3.32 291 67.4 1.33E+00 12. 0 5. 52 0 41.50

7 8 75. 3 65 15 1357 3. 32 834 73.1 3. 80E+00 9. 2 5.40 0 0.00
8 0 92.4 87 7 792 1. 89 374 90. 2 1.70E+00 14. 1 5.00 0 0.00
9 0 186.2 179 9 590 2. 00 312 183.6 1. 42E+00 15. 5 3.27 0 0.00

10 3 238. 5 231 13 228 1. 47 395 235.8 1.80E+00 7.5 2.74 0 1. 29
11 3 241. 7 231 13 343 1. 95 178 239. 0 8. 13E-Ol 20.4 2.71 0 0.00
12 0 295.1 287 11 502 1. 83 354 292. 2 1. 61E+00 13.2 2.34 0 0.00
13 0 327.3 323 7 230 2. 07 50 324.4 2. 29E-Ol 54. 1 2.19 0 0.00
14 0 338.6 331 9 331 1. 88 90 335. 6 4.09E-Ol 37.6 2. 14 0 0.00
15 0 351. 7 344 10 308 1. 54 644 348. 6 2. 94E+00 6. 5 2. 08 0 0.00
16 0 511. 1 503 12 241 2. 54 316 507. 7 1. 44E+00 11. 3 1. 54 0 0.00
17 0 583. 1 575 10 160 2. 06 150 579. 5 6. 86E-Ol 17.9 1. 40 0 0.00
is 0 609.2 601 11 185 2.08 514 605. 6 2. 35E+00 6.8 1. 35 0 0.00
19 0 662. 5 654 11 145 2. 03 111 658. 7 5. 08E-01 22. 6 1. 26 0 0.00
PK IT ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF K FIT
20 0 728. 1 722 8 97 1.92 53 724.3 2; 44E-Ol 33.8 1. 17 0 0.00
21 0 768. 0 760 9 99 2. 06 51 764. 1 2. 33E-Ol 38.9 1. 12 0 0.00
22 0 911. 0 901 10 95 2. 27 99 906. 9 4. 51E-Ol 21.20.974 0 0.00
23 0 968. 5 958 12 117 2. 73 62 964. 4 2. 82E-Ol 39.00.921 0 0.00
24 0 1120.7 1111 12 77 2.82 134 1116.6 6.09E-Ol 17.50.818 0 0.00
25 0 1461. 1 1450 14 59 3. 19 438 1457.0 2.00E+00 6.30.648 0 0.00
26 0 1764.3 1754 12 12 3.45 104 1760.6 4. 74E-Ol 13.50..554 0 0.00

FWHM=SGRT( 7. 46794E+00 + -7. 81436E-04 *E)

.'.p-~.

******************************************************************************~
/qACKGROUND INFO 8808 GLS 4 290.865 7 G- 1 BG DATE 286.979 7
. \
~ ******************************************************************************-~ ( .

v---------PEAK---------y
ENERGY CPM 'l.ERROR

y------BACKGROUND------y
ENERGY CPM 'l.ERROR

y------NET----y
CPM 'l.ERROR

63..44
92. 42

186. 17

0.8387 28.89
1. 7044 14. 12
1. 4241 15.46

62.00 0.7373 17.75
146 3. 50

~~o.vv U. ~7/~ 6.21

O. 1014271. 72R
0.5899 41.34
O. 9268 23. 99



<::'1'::>. J. 1 .L. 01..:11 J...:I. J. 1 C:7:;:).C:V V.V7... , ..:Ic: ....V 1. ::I.L 07 1 .... J."+

338. 63 0.4093 37. 62 338.40 O. 0574 28.40 0.3519 44. 01
351. 70 2.9371 6. 55 351. 90 0.2244 13. 73 2.7127 7.18
51.1. 13 1.4390 11.29 511. 00 1. 3547 4. 94 0.OB44208.22R
t:0.., 11 0.6858 17.88 583. 10 O. 1588 15.81 O. 5270 23. 74

(- '\ -JW...J.

~609.·23 2.3460 6.83 609.30 0.1718 12.81 2.1742 7.44
662.46 O. 5076 22. 63 661. 60 O. 0338 0.00 0.4738 24. 24
728. 13 0.2439 33. 76 727.20 O. 0348 16. 65 0.2091 39.48
91.0. 9S 0.4508 21. 17 911. 10 O. 0882 18.03 0.3626 26. 68
968. 52 0.2824 39. 03 968.90 O. 0442 37.09 0.2382 46. 78

1120.75 0.6090 17.47 1120.30 0.0494 24.71 0.5596 19. 13
1461. 14 1.9970 6. 32 1461. 00 O. 0708 25.70 1. 9261 6.62
1764.30 0.4743 13.50 1764.50 O. 0375 37.87 0.4368 15.01

2 PEAKS REJECTED BY BACKGROUND

******************************************************************************1.
l 'INTERFERING ISOTOPE ANALYSIS 8808 GLS 4 290.865 7G- 1 .

*******************************************************************************
SPANF TABLE SAVED IN GSTOR SAYS NATO NOT REGUIRED
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GC USED IN DATA REDUCTION OF SAMPLE 8808 4 GLS RUN AT 290. 865/2007

_ENERGY
( )\ 62.0

-- 92.0
143.0
186.0
198.0
238.6
279.0
295.2

1- 338.4
351. 9

BACKGROUND FOR
CPM ERROR

0.7373 17.75
1. 1145 3.50
O. 0929 39. 19
0.4973 6.21
0.0696 18.24
0.5096 6.02
0.0000 0.00
0.0947 32.40
0.0574 28.40
0.2244 13.73

GELI DETECTOR 1
ENERGY CPM
5U.0 1. 3547
583. 1 O. 1588
609.3 0.1718
661. 6 O. 0338
727.2 0.0348
846.0 0.0720
860. 4 O. 0438
911. 1 O. 0882
968. 9 O. 0442

1001. 0 O. 0460

OF 286.979/2007
ERROR ENERGY
4.94 L120.3

15.81 1173.2
12.81 1238.1

O. 00 1332. 5
16.65 1377.7
46.82 1461. 0
0.00 1586.0

18.03 1591.0
37.09 1729.6
35.62 1764.5

2391. 6 MIN
CPM ERROR

0.0494 24.71
0.0272 0.00
0.0296 5.06
0.0288 0.00
0.0319 0.00
0.0708 25.70
0.0000 0.00
0.0620 0.00·
0.0061 0.00
0.0375 37.87

;-"- ....

GEL! STANDARD EFFICIENCY GC FOR DETECTOR G- 1 ON 10/17/ 7

HIGH RADIUM STANDARD LOW RADIUM STANDARD

GMT YEAR
230.918 7
237. 741 7
258. 777 7
265_ 711 7
265.864 7
265.918 7
266.063 7

._ ~72. 730 7
. I ,

\~ 78.691 7
'---.i86. 721 7

AVERAGE

NORMALISED I.
CPM ERROR

1.7347 13.890
1. 7237 13. 528
1.7442 14.353
1. 7599 15. 213
1. 5439 11. 61 9
1.5464 12.253
1. 5169 11. 690
1. 5111 11. 869
1. 6797 13.907
1. 7356 13. 726
1. 7396 O. 013

LENGTH IN
MINUTES

35.
28.
29.
22.
38.NG
26.NG
20.NG
23.NG
20.NG
26.

GMT YEAR
76.856 7
81. 670 7

103.972 7
192.664 7
197.727 7
205.876 7
216.753 7
272.776 7
278.874 7
279.774 7

AVERAGE

NORMALISED I.
CPM ERROR

1. 0713 7.228
1. 0534 5. 600
0.8203 15.248
0.9760 34.750
2. 1369 18.219
0.9740 30.810
0.9677 15.266
0.8535 10.320
0.9541 14.321
0.9550 14.786
0.9931 0.048

LENGTH IN
MINUTES

30.
25.
21.
25.
45.
21.
24.
20.
20.
35.

CALIBRATION LINE FROM STANDARD FOR G- 1 OF 286. 721 7
ENERGY= 1.918432 + 1.0038199*CH + -1. 595337E-06*CH**2
FWHM =SGRT( 1.1466 + 0.005402*ENERGY) (C060= 2.889)

EFFICIENCIES FOR GEOMETRY JR 1 CALIBRATED 207. 000 2007

ENERGY I. EFFCY ENERGY i. EFFCY ENERGY I. EFFCY ENERGY I. EFFCY
50. 0 5. 555600 100.0 4.819200 300. 0 2.304700 0.0 0.000000
55.0 5.631600 110.0 4. 582500 500. a 1. 562100 0.0 0.000000
60.0 5.636600 130.0 4. 152700 700.0 1. 197600 0.0 0.000000
65,0 5. 592800 150.0 3. 787800 1000.0 0.892900 0.0 0.000000
70.0 5. 516200 170.0 3.479400 1400.0 0.669100
80.0 5. 307100 190.0 3.218900 2000. 0 0.489700
90.0 5.065700 250.0 2.638800 3000.0 0.348600
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*.~**************************************************************************** .
8808 4 GLS GSTOR 640

******************************************************************************~

()

5 63.4
16 511. 1

CPM 'l.ERR COMMENT
0.78 18.8 NO GEN .
2.02 12.3 .
0.48 43.0 .
1. 75 14. 4 NO GEN. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Pb210s
1.33 12.0 .
3. 80 9.2 '.' .............•.....
0.59 41. 3 . . . . . . . . . . . . . . . . . . . . .. Th234s
0.93 24.0 C5136 U 2355 Ra2265
1. 29 10.7 Th228 , Pb212s
O. 81 20.4 Ra226 Th228 . . . . .. La140
1. 52 14. 1 Ra226 . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Rul03
0.23 54.1 At228 Th228 La140
O. 3S 44.0 Ac228 .
2. 71 7. 2 Ra2265 Pb2145
O. 53 23.7 Th228 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. T12085
2. 17 7. 4 . . . . . . . . . . . . . . . . . . . . . . . .. Ru 103 Ra2265 B 12145
0.47 24.2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. C51375
0.2139.5 Ac228 Th228 Bi2125
O. 23 38. 9 Ra226 .
0.36 26.7 Th2325 Ac2285
0.24 46.8 Ac228 Sb124 Th2325
O. 56 19. 1 Ra226 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Se 465
1. 93 6. 6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. K 405
0.44 15.0 Ra226 .

REJECTED PEAKS
O. 10 99.9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Th2325
0.08 99.9 Th228 La140 Rul06 Na 22

26.2
ENERGY

22

29.1
36. 5 /
46. 7
69. 5
75.3
92.4;

186.2
238. 51
241. 7
295. 1
327. 3
338.6;
351. 7
583. 1/
609.2/
662. 5
728. 1
768.0
911. 0/

23 968. 5
24 1120.7
25 1461. 1/
26 1764.3

PK
1
2
3
4
6
7
8
9

10
11
12
13
14
15
17
18
19
20
21

b

b
b
b
b
b

b
b
b

b
b
b
b
b
b

0',
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Gamma Spectrometer bllciency Calculation

\r·~...."

I

GELl07JRPOlYNOMIALFIT 2~ ,-v!XLS

y := 0.3497"'9; - "'.7548Gb· + 25.632247J?· 68.682961;; + 90.904853x· 46.526806

Polynomial Fit to Counting Data
Detecto G7 100 ml Jar

Geometl) JR Shelf 0 EFF. DATE
Std 1.0. (GLY)1098-2 19-Feb-Q7 1.000

Filename GELl07JRO.EFF
%Oev 0.800

Line %Eff %Eff from
!S!l! &!I %SD of%Eff LogKev Log%Eff Spline 0.600

59.50 5.59369 1.14091 1.775 0.748 1
0.-400

88.00 5.28109 1.64995 1.944 0723 -5
122.10 5.04240 1.48615 2.087 0.703 5 " 0.200·w
165.90 3.96149 1.03264 2.220 0.598 0 ".

279.20 2.61009 0.73179 2.446 0.417 ·3 g 0.000-J
391.70 2.06668 1.45480 2.593 0.315 0
661.70 1.39605 1.69209 2.821 0.145 4 -0.200·

898.00 0.95922 5.51245 2.953 -0.018 -5
1173.20 0.79718 5.08882 3.069 -0.098 4 -1>.400

1332.50 0.66458 10.72671 3.125 -0.177 -1
-0.600 .

1836.10 0.47014 10.81954 3.264 -0.328 -1
#DIVlO! #NUMI #D1V/OI #DIV/OI -1>.800

3000 3.477 -0.553 0 1.000
avg #DIV/OI

(shaded cells are manual entry, all others are calculated)

1.500 2.000 2.500

Log KeV

3.000

o Counting Data
-Poly. (Counting Data)

3.500 4.000

100001000

KeY

Spline Data

100

........
Segments between spline data

0 Original Counting Data

'0",-

r--k

.........

0.1

'0

10.0

Polynomial
Coefficients

x5=
x4=
x3 =
x2=
xl =
xO=

Ratio
Newl

Old

#DIVIO!

~!t%\{~{i,I~t:0i #OIV/O!

Log%Eff
0.701
0.728
0.744
0.753
0.756
0.752
0.740
0.723
0.704
0.665
0.626
0.589
0.555
0.467
0.407
0.230
0.104
-0.043
-0.195
-0.367
-0.553

LogkeV
1.699
1.740
1.778
1.813
1.845
1.903
1.954
2.000
2.041
2.114
2.176
2.230
2.279
2.398
2.477
2.699
2.845
3.000
3.146
3.301
3.477

keY %Eff
50 5.02312
55 5.34720
60 5.55148
65 5.66344
70 5.70619
60 5.65344
90 5.49462

100 5.28718
110 5.06255
130 4.62036
150 4.22381
170 3.88146
190 3.58846
250 2.93116
300 2.55123
500 1.69916
700 1.27081

1000 0.90581
1400 0.63765
2000 0.42991
3000 0.27964

Spline Values

Generation of Spline Points from Polynomial Equation
%Eff
Prev
Calib

'----------------------------



NI): [25~ 4JGEL.IC)7JRO. EFF

GEL.. I ./
.J FJ: 1, C' C.' ":"{I 1 .! t< ,"j

()

19-'FEB-07
;;;.~ _ ()ef

Page 1

.0 ',',.F\i EFF t:: t i EFF. KE\i EFF.

1.90874
1. 90174
1.89480
1. 88791
1. 88108
1.87430
1. 86758
1, 86092
1.85430
1.84774
1. 84123
1.83478
1.82837
1.82202
1. 81571
1,80945
1.80325
1.79709
1.79097
1. 78491
1.77889
1.77291
1. 76698
1. 76110
1. 75526
1.74946
1,74370
1.73799
1. 73232
1.72669
1.72111
L 71556
1.71005
1. 70459
1. 69916
1. 69330
1. 68749
1.68172
1. 67599
1.67031
1. 66467
1. 65906
1.65350
1. 64798
1.64250
1.63705
1. 63165
1.62628
1. 62095
1. 61566
1. 61041
1. 60519
1.60001
1. 59486

534
536
538

498
500
50;;1
504·
SOb
508
51.0
512
514·
516
51B
520
522
524·
526
528
530
53:;!

4044-
4- n"',

'"te:::•

474,
476
478
480
482
484
486
488
490
49;;~

494·
4'~?~1

462
464
466
468
470

43;-2
434
436
43fl
440

448
450
452
454
456
458
4,60

t.94465

~:~. 00538
1. 9;'755
1,98980
1. 98211
1.97449
1. 96693
1.95944
1.95201

1,9:-:1010
1..92292
1. 91580

2. 3 lt235

~.? ~3(?969

2. ;:.;8797
2. :::17638

;2 .. 33125

;~:" ()6~~ i (~

~~. 05383
2, 04557
2. 03739
2.02928
2.021,24
;,2.01327

;.J ::;;202·7

2. 30940
2, 29865
2, 28801
2. 27748
2.26706
2. 25675
~:. :24654
2. 23643
;;:. 22643
;;~. 21653
2. ~20673

;2. 19702

2. 35357

2. 18741
2.17790
~:. 16847
2, 15914
~~. 1. 4,990
2. 14075
2. 13168
2. 1.2270
~2. 11381
:;~. 10500
2. 09627
~;, 08762
2, 07906

418

36-4·

356

il~20

414

3f::,O

"7'"...:). I::-

4·12

:H38·

410

::f·22

404
406
.<l()f"?J

:.396
3'78
£.10.0
'i,()2

426
428
43G

346

328

374
376
378
380
382
384
3El6

366
36cl

336

350
352
354

332
334·

::3'+0
342
344

_._ 4,~~.(J:,j J

~:.',~. 42~3S3

"', t~:· ]' iI· 3 .I,

2. E~t::tl'71

:;;:, 52448
:;: 5.1 :135

~3 0-9718

;;l ?O:J ~;)f.:;

.::'.,. ;~:t:~f.JfJiJ.·

~\. S;2fJ38
Z-':: 81205
2. 71;.;594,
;;~. 7E300t~

3. 17835

;;;~, '7c~434
2.7A.1-885
i? '7~3356

2.98415
;;;2, t7i CHlJ ~21.~

::L D39 l1·3
'-, D;}Ct-l~3

:7L D5·839

.~- ,'.~

~302

3;::;0
"') .~--~ "'1
"...)':;;.:.1;:;'

:~··I()t3

:] 1.. ()

t""""j..-~,..,.

.;..:~.]c,:

274

'-"j!, ..
!.:.~·.':.)C)

272

"'I "'"'i-c,....... ~ ..'

304
306

224

..., ~-~!""'
•.:::.~,Jc::

.',,' ,' ,
.; -/' ;:. ~j ::.•~ -..:,~; 'c..;'

3. ~:;()71 S
=~, 4'SfC)()-

4. 11 :VIO
~~. O-~.'l 8 1 ';::r

,(~" C)()9ElS~

:~~J. 91. 2:~<,1

:':. 1:;!f-? t ·4(y

4 74137

:; 0t 2E-1(.?

i.~, !.; ,j, () ::~,6

,~ "1-9147

4,91.756

1. c:~()

:t58

., ''7 /'
,1. r AT

164
1.66
1{J8

1. C';"'+

196

.t9t}

1. E~6

1:'98

~ '. ,r ......,
J. / ::;.."

1. ·~·';"E~

1 t:1()

17'()

146

1. FJ2

:f ()8

1.54

1.t!:)2

150
15Z2

126

;'210
;21 ;:2

122
124

1 ;.~8

1.:30
1. :::I;::~

1:14
1.36
1.38
140

lID
112

116

S. ·t)6~340

S. 65E39

5 619'1'/

:::;. 19356

5. 15·(+03

S.64EiB
S. 66:F~fi

~" 672::':.:;2

5. ·1-0804
5.38717

5.388\::;8
~.:;, 43013
~;, 47098
S 511,q·;;;-:

5.28322

Ctll, "

}'.5

.r(j

'~/ :L

'7 t.
,. r,.,}

\ ..":--'

cr..:
•.•,I •.of

S4

j ()/i.

!,',','O '7:3
/4
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;., .";' 19-·r'"EB-·07 Page 2
Jf"l: .-. ()(). -ofi; .~ i :._,

\

()

EFF.

NIl: [25, 4·]GELI07JRO.EFF;;-,

EFF.
0

"·"('" ·"'t

.---.c

k~E.'t./

S42

s.q.(~

~:;':Hj

':1::;0
" ... p.-......

:71 ~:.1 1:;::

L '''i..-:J _1 I

I { I~
J'C,"i--

,i,,()t:)

.10

l_~ ,tJ::;~~t~

6;:'~8

." ..~()

.... ~ :~i

1. 5846F.3

1. 57464

1. 564 7~:~

1. 55495
1. 55011
1.. 545:31
1. 54()S3
1. 531:::,'79
1. 531. GEl
1. 52t1 Iq.()

1.52175
1..51713
:t. 51~?S5

.t. 507'J;;?St
1.. 5C<34·6

i.. ·'+9";·<4·9
1. 490CA

:r.. 4f31 ;:~~!'~

1 . ."+7 t.·JF1SJ

1. 47:;.~::;6

1. 4·6fi~!.5

"1.. 46~3i.:ff.:3

1.. 1~,S5SI

J. '-i,Sl::~l

J . E+3flt3'?
t. 434".?,fj
.1. ,:+3C1 '/.1.
).. '-t-26:::l..,7'
1-, 4~:265
1. {{186S

1. 4107;-:'';
1. 406t:-l1.

1.39903
L 3951E:-!

1.. 38~:r~:i4

1.36332
1.. 35 Lf· ~~~;
1..34530

675
680
685
tJ90
695
700
705
·""oi t ;I .L ... /

'725
730
~735

7h~.()

}'45
7S0
755
760

'7-''J5
/70

"795
BCrO
tiGS
E310

f}=~O

Fi:35

SSE:;
f..{l::,O

f:)~b 5

8"70
fJ75
880
F)[;':~~

HCJO
~: ..1,,':.:' 1:"
...i·, ..,.'

91.5
920

t. 31'::',:;:>::'

1. 31076
1. :3024·::':'
1. 2S?li-;ZO
1.. 2E·]c.,;Ot3
1.27808
1.. 2-:701E3

1.;;25318

1. 2~?C)5S

1. lr:.?7j(J~

I. 06.2~2:i

1.. ()~; C:; ;.::~ ~/

1., ()S()il()

,J,. (il. J J ::::~

() 9 C?OC'-1
O.9E!487

945
950

9(..')5
'7'70

980

970
'7195

1000
1005
1() 10
101S
10~W

10:30
1035
1040
1.04·5
1.050
lOSt;::,
1060
1065
1070

!.080

1 .t ()()
J J. ()S

:1 t 1()

t1,25

1140
1150
1160

1230

1;;150

O.9S:';037
0.74·564
o 94097
O. 9363·1-
(). 9:3175
O. 92721
(), 92272
0.91827
Ci. 91. 386

o 90518
O.90C),"iS
C).89~;85

().8'9126
Ci. Ej8f:.) i'l ],

o 8c':,034
(1. 85610
G. 85189
O. e.c,·"773
0.84361
~,j, 8:~j95~?

(). 83 ~::~4·7r

() 81 '966
O.f:!l~:iBO

0.811.90

O. 78259
O. 77557

..:i:.}i:.:;.i:..:

(), 7·q·2;;2:3

O. 72966
() 7;;?354
Ci. 7r17£~1

1.270

1290
1:::100
1310
1.320
1330
1.340
1350
1360
1.370
1380
1390
1400
1410
1420
1,430
1440
1450
1. L't60
1470
1480
1490
1500
1510
1.520
1.530
1540
1550
:!.~)60

1570
1. ~:i80
1.590
1600
1610
1620
16:30
1640

1660
1670
1680
1690
1700
:t 7' 10

:1.740
1750
1760
1770
1780
1790

G.7115B
o 70575
o 70001
0.69436
0.68880
0.68333
0.67794
O. 67263
0.66741
0.66226
0.65719
0.65220
0.64728
0.64243
0.63765
0.63265
O. 62773
0.62288
0.61810
0.61339
0.60875
0.6041.8
O. 59967
O. 59522
O. 59083
O. 58651
O. 58225
O. 57804
O. 57390
O. 56981
O. 56577
0.56179
0.55"786
O. 5~~39El

O. 55016
0.54·638
o. 54266
O. 53898
CL 53535
0.53176
O. 52822

O. 52128
0.51787
0.51450
0.51.118
o. 50789

o. 49828
O. WiS15
0.49206
0.48901
0.48599

1800
1.810
1,820
1830
1840
1850
1860
1870
1880
1890
1900
1925
1950
1975
2000
2025
2050
2075
2100
2125
2150
2175
2200
2225
2250

.2275
2300
2325
2350
2375
2400
2425
2450
2475
2500
2525
2550
2575
2600
2625
2650
2675
2700

2750
2775
2800
~~825

2850
2875
2900
2925
2950
2975

O. 48300
0,48006
0.47714
0.47426
O. 47141
0.46860
O. 46581
0.46306
0.46034
0.45765
0.45499
0.44846
0.44211
0.43593
0.42991
0.42428
0.41880
0.41345
0.40823
0.40314
0.39816
0.39331
0.38857
0.38394
0.37942
0.37500
0.37068
O. 36645
O. 36232
0.35827
0.35432
O. 35044
0.34665
O. 34294
O. 33930
0.33574
0.33225
0.32883
O. 32548
0.32219
0.31897
O. 31581
0.31270
0.30966
0.30668
O. 30375
0.30087
0.29805
0.29528
0.29255
0.28988
0.28725
0.28467
0.28213
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..,--ANALYTIeS
i Isotope Products Laboratories Company

.9)L0S1 if/7 feed lz)-n/Pb ;I~kl
r . CERTIFICATE OF CALIBRATION

Standard Radionuclide Source

74159-207
100 rnL Solid in Wide Mouth PPi Parkway Jar

1380 Seaboard Industrial Blvd.
Atlanta, Georgia 30318
Tel 404·352·8677

Fax 404·352·2837

www.analyticsinc.com

Customer: Eberline Services I Richmond, CA
P~O.No.: 00003890,ltem 1
Calibration Date: 01-0ct-2006 12:00 EST Grams of Master Source: 0.01515

This standard radionuclide source was prepared using aliquots measured gravimetrically from master
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The
gamma-ray emission rates for the most intense gamma-ray line~ are given. Analytics maintains
traceability to the National Institute of Stahdards and Technology through a Measurements Assurance
Program as described in USNRC Regulatory Guide 4.15, Revision 1, February, 1979, and compliance
with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST." Density of solid matrix 1.15 glee.

/-- ",
\.-----.1

Nuclide

Am-241
Cd-l09
Co-57
Ce-139
Hg-203
Sn-113
Cs-137
Y-88
C0-60
Co-60
Y-88

Gamma-Ray
Energy (keV)

59.5
88.0

122.1
165.9
279.2
391.7
661.7
898.0

1173.2
1332.S
1836.1

Half-Life,
Days

157860
462.60
271.79

137.6
46.61
115.1

10983
106.60
1925.4
1925.4

106.S

Master
Source*

-yps/grarn

189000
94570
133800
295300
185600
116700
455400
226900
227000
481200

This Source
1Ps

1990.0
2863.9
1433.0
2027.5 -

4475
2812.4
1768.4

6901
3438
3440
7292

Uncertainty. %
Type

UA UB U

0.33 1.46 2.99
0.57 1.70 3.59·
0.34 1.30 2.69
0.35 1.10 2.31

,0.40 1.10 2.34
0.42 1.10 2.35
0.70 1.20 2.78
0.50 1.10 2.42
0.60 1.10 2.51
0.90 1.10 2.84
0.90 1.10 2.84

Calibration
Method

4rrLS
HPGe
HPGe
HPGe
HPGe
HPGe
HPGe
HPGe
HPGe
HPGe
HPGe

* Master Source refers to Analytics' B-isotope mixture which is calibrated quarterly.

Calibration Methods: 4rr LS - 4 pi Liquid Scintillation Counting. HPGe - High Purity Germanium Gamma-Ray Spectrometer.
1C',;!omziiuoifChartiDer. -lJncerliiliify"1"U ~""Relafive-expllrided-uncerlciliifYilC=Z: See'NIST TeCliii.ical Note-i297. "Guidelhiell
for Evaluating and Expressing the Uncertainty of NIST Measurement Results."

Comments:
This standard will expire one year after the calibration date.

QAApproved:

End of Certificate

Date: /2.-2/ -0£

Corporate Office

24937 Avenue Tibbitts Valencia, California 91355
155

Laboratory

1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318



(----- HEY THERE!LIVE iIME------v
~

DEAD TIME = 6, 43%
hl- ...,..-.'Cr"'NC r"'",\I\U 1:1' r1 I t. tb

( ~ ****************************************************************************
~~/ 1098 GLY 2 G-7 XX 3.803 7 113.73 MIN 1.00000 8M 146r

LIBR=A982 REF TIME= 274.708 6 Calibration 1234
***************************************************************************

PV,·-ENERGY-GAMMA
I"EV

SPECIAL ANALYSIS
BRANCH EFFICIENCY CPM CORR

FRAC FRAC CNTG DECAY
DPM
NOW

ERROR
PCT

PC I/SMPl
AT TZERO

l-~m241 1. 582E+05 DAYS LAMBDA= 4. 381E-06 DECAY= 9. 996E-Ol 41G
59 ( 59. 54) 1.990000 1.00000 6730. 228 3. 382E+03 s O. 19Y. 1. 524E+03

Cdl09 4. 620E+02 DAYS L.AMBDA= 1. 500E-03 DECAY= 8. 683E--Ol 2G
87 ( 88. 03) 0.039000 1. 00000 8081. 575 2. 072E+05 s O. 121. 1. 075E+05

Co 57 2. 718E+02 DAYS LAMBDA= 2. 550E-03 DECAY= 7. 867E-Ol lOG
121 ( 122.06) 1.433000 1. 00000 3526. 350 2. 461E+03 s 0.281. 1.409E+03
136 ( 136. 47) 0.000001 1.00000 445. 374 4·. 454E+08 s 1. 49Y. 2. 550E+08

Cel39 1. 376E+02 DAYS LAMBDA= 5. 037E-03 DECAY= 6. 225E-01 3G
< • r: ( 165.80) 0.800000 1.00000 3162.030 3. 953E+03 5 0.271. 2. 860E+03.l c'?J

H~1203 4. 661E+01 DAYS LAMBDA= 1.487E-02 DECAY= 2. 468E-01 2G
;27E3 ( 279.21 ) 0.815000 1.00000 1987.267 2. 438E+03 s 0.341. 4. 451E+03i/J

\ "," . ./'""\ 1.151E+02 DAYS LAMBDA= 6. 022E-03 DECAY= 5. 674E-Ol 5G'- Sr~.l.l~

390 ( 391. 40) 0.642000 1. 00000 2110. 526 3. 287E+03 s 0.321. 2. 610E+03

c·:; 137 1.. 102E+04 DAYS LAMBDA= 6. 290E-05 DECAY= 9. 941E-01 3G
~~.:. ~.: 'k- ·~·r ( 661. 64) 1.768400 1.00000 17.016 9. 622E+00 5 .( 4. 360E+00

Y 88 1.066E+02 DAYS
**** ( 898.00) 0.920000
**** (1836.10) 1.000000

LAMBDA= 6. 502E-03
1.00000 17.005
1.00000 8.854

DECAY= 5. 424E-Ol
1. 848E+Ol 5

8. 854E+00 s

8G
<: 1. 535E+O 1
<: 7. 354E+00:

Co 60 1. 921E+03 DAYS
**** (1173.21) 0.999200
**** (1332.48) 1.000000

LAMBDA= 3. 608E-04
1.00000 12.855
1.00000 11.399

DECAY= 9. 666E-Ol
1.287E+01 s
1. 140E+Ol 5

5G
-( S. 995E+00.
<: 5.312E+00

Co 58 7. 130E+Ol DAYS LAMBDA= 9. 722E-03 DECAY= 4. 006E-Ol 4G
811 ( 810.76) 0.990000 1.00000 40.199 4.060E+Ol 6.861. 4. 566E+Ol
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DEAD TIME = 6, 43% LIVE TIME------v (----- HEY THERE!
"NO EFFICIENCIES ~.

() *'1-~~~{'~************************************************************************
,-- 1098 GLY 2 G-7 XX 3.803 7 113.73 MIN 1. 00000 8M 146/--

LIBR=A982 REF TIME= 274.708 6 Calibration 1234
***************************************************************************

***************************************************************************
.~ Group.. . . . . . . . . . . . . . . . . . . . . .. 1098 * Time of count 3.803 2007 *
.". Sample 2 * Reference GMT 274.708 2006 *
-9.. Element. .. .. * Elapsed Live Tm.. . .. . .. 113.7333 *
':f' Type code _ GLY * Dead Time Pet _., 6.430824 *
.* ID , 74159-207 (JR) * Background GMT 1. 811 2007 *
* Geometry, detector, , .. XX-7 * Standard GMT 356.823 2006 *
'* Aliquot 1. * Days since TO " .. 94.09453-lt·
-1::- Unit of Aliquot............. SMPL * Time on 11: 16 PST 3-JAN *
* Data Sheet Units PCI /SMPL * Time off..... . . .. 13: 10 PST 3-JAN *
.~. L.. ib1"'aT\Y A982 -i~ Calc Time 13: 22 03-JAN-07 *
***************************************************************************
.J.l Slope 0.991512 * Width slope 0.006379 *
* Intercept , 0.848181 * Width offset 0.925840 ojl.

* X**2 TERM. . . . . . . .. -0. 15603343E-OS * Sensitivity , 4. *
NP: [7,67]146. GSP 41 PEAKS

****************************************************************************

c:;-,
o

Pl-\ IT
5

r, FIT
O*****~'

o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
O****~!-*

o 0.00
0******
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 5.98
K FIT
a 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 33.50
o 0.00 c._

o 0.00
0167.00

ERR EFF
O. 10. 104
0.20.212
0.70.311
1. bO. 463
5.20.723
0.2 100.
2.0 100.
1. 4 100.
5.7 100.
2.6 100.
O. 1 100.

38. 1 100.
11. 6 100.
0.3 100.
1. 5 100.

17.9 100.
0.3 100.

17.8 100.
14.4 100.

ERR EFF
2. 5 100.
9.7 100.

26.4 100.
4.8 100.
0.3 100.

25. 5 100.
29.3 100.
0.3 100.

22. 5 100.
7.0 100.
0.3 100.

18. 7 100.
6.9 100.
0.2 100.

CPM
7.80E+03
5. 42E+03
1.20E+03
4. 84E+02
1.35E+02
6. 73E+03
3. 89E+02
6. 71E+02
1. 15E+02
3. 21E+02
8. 08E+03
1. 40E+Ol
3. 93E+Ol
3. 53E+03
4. 45E+02
2. 48E+Ol
3. IbE+03
2. l1E+01
2. 62E+Ol

CPM
1.38E+02
3. 85E+Ol
1. 18E+01
8. 58E+01
1. 99E+03
1. l1E+Ol
9. 19E+OO
2. l1E+03
1. 26E+Ol
4. 88E+01
1.4-9E+03
2. 51E+Ol
4. 02E+Ol
2. 37E+03

CHAN
25. 2
32. 2
36. 7
42.1
48.9
58. 5
66. 2
70. 0
79. 1
82.1.
87. 3

101.6
108. 8
121. 5
135. 9
143. 2
165. 5
187. 1
196. 2

CHAN
199. 0
203.6
233. 7
255. 3
279. 5
301.3
310. 7
392. 8
414. 1
512. 9
664. 7
685. 9
817.7
'"'1"1'" 8

157
-ll. nnM#""):

AREA
886992
616862
136594

55062
15391

765451
44231
76345
13101
36552

919086
1591
4475

401020
50648

2817
359552

2404
2978
AREA

15690
4381
1340
9761

225877
1257
1046

239976
1429
5555

169572
2857
4570

I' '"' •

2. 53
3. 79
3. 15
4. 57
3. 90

FWHM
2. 71
2. 71
2. 71
2. 67
2. 00
1. 65
3. 48
2. 68
1. 96
2. 76
1. 51
1. 99
1. 67
1.92
1. 43
2. 48
1. 94
2. 81
2. 10
FWHM
1. 80
2. 05
2. 35
2. 01
2, 09
1.92
2. 19
"J '1"7
c.;.. c..r

WD BKGND
19115852

21 1.9356235
19363399

5299494
5275031
94231.36

1.2268802
12315316
1.6236319
1.6306297
16162939

6146892
5116932

11221077
9161547
6101054

11161720
6 72423

14 70625
WD BKGND
14 58791
14 70388

5 55002
8 71133

12 96362
6 40511
6 370917'

14 80842
7 37288

10 41969
38 44277
38 63738
10 26736
35 39366

232
252
274
299
309
386
411
508
657
657
813
895

21
40
47
54
63
63
76
76
76

100
107
116
132
14·1
160
185
193

L.EFT
193
193

LEFT
21

ENRG
25. 8
32. 8
37. 3
42. 5
49. 4
58. 9
66. 5
70.3
79.3
82.3
87. 4

101. 5
108. 7
121. 3
135. 6
142. 8
164.9
186. 3
1.95.3

ENRG
198. 1
202. 7
232. 5
253.9
277.9
299. LJ·
308. 7
390. 0
411. 2
508. 9
659.2
680. 2
810.6
894. 7

3

4
4
o
o
o
o
o
o
o
o
3

~2 5
::3 5
4- 0
5 0
[; 0
"7 3
8 3
<:1 4

10 4,
11 4
1;':;; 0
13 0
14 0
1.::; 0
16 0
17 0
1£1 0
19 4

~30

31

PV, IT
:20
21.
"''1t:,<::;.



~34 5 908. 7 895 35 55737 5. 95 7103 "916. 9 6. 251:+01 7.9 100. 0 0.00
~j5 5 915. :3 895 35 37274 5. 34 3306 923. 6 2. 91E+Ol 11. 8 100. 0 0.00
~3/J 0 1169.0 1172 21 36017 5. 03 187907 1180. 4 1.65E+03 O. 3 100. 0 0.00

0
:37 (') 1189.8 1197 1.0 14339 4. 66 1571 1201.4 1. 38E+01 14·.6 100. 0 0.00
38 0 1327. 7 1333 17 29332 5. 68 162774 1341. 0 1. 43E+03 O. 3 100. 0 0.00
""':):C'" 3 1828. 2 1839 23 6728 4. 65 103088 1848. 4 9. 06E+02 0.4 100. 0265.00....J J

PK IT ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF K FIT
40 ~\ 1833. 0 1839 23 7674 3. 90 41731 1853. 3 3. 67E+02 O. 9 100. 0 0.00..:>

41 0 1842. 4 1861 8 5478 3. 36 165 1862. 8 1. 45E+00 77. 4 100. 0 0.00
Ft.JHM=SGRT ( 4.70167E+00 + 1. 17078E-02 *E)

*i~****************************************************************************,
BACKGROUND INFO 1098 GLY 2 3.803 7 G- 7 BG DATE 1. 811 7
******************************************************************************,

v--------PEAK---------v
ENERGY CPM XERROR

v------BACKGROUND------v
ENERGY CPM XERROR

v------NET----v
ePM 'l.ERROR

142.84 24.7684 17.94
186.31 21. 1392 17.77
198.07 137.9519 2.47
277.90 1986.0198 0.34

o PEAKS REJECTED BY

143.00
186.00
198.00
279.00

BAC~'('GROUND

O. 0670
O. 3104
O. 0516
O. 0000

20. 30
11.02
28. 12
0.00

24.7015
20.8288

137. 9003
1986.0198

17.99
18.04
2.47
0.34

()

4i··~~~rir*****_ll·************************************************-ll.*****************i.i"

INTERFERING ISOTOPE ANALYSIS 1098 GLY 2 3.803 7 G- 7
******************************************************************************'
SPANF TABLE SAVED IN GSTOR SAYS NATO NOT REGUIRED

(J
\
'----
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'QC USED IN DATA REDUCTION OF SAMPLE 1098 2 GLY RUN AT 3. 803/2007

1.43.0
HJ6.0
198.0
:::238.5
~n9. 0
295.2
338. 4
;-JS 1. 9

BACKGROUND FOR
CPI'1 ERROR

0.4061 14.31
0.6932 8.24
O. 0670 20. ::-l0
0.3104 11. 02
0.0516 28.12
O. 3591 18. 29
0.0000 0.00
O. 1706 41. 84
O. 0785 27. 52
O. 3282 38. 52

GELI DETECTOR 7
ENERGY CPt'1

511.0 1.0317
583. 1 O. 1198
609. 3 O. 2783
661. 6 O. 0468
727.2 0.0227
846. 0 O. 0542
860. 4 O. 0000
911. 1 O. 0725
968. 9 O. 0392

1001. 0 0.0285

OF 1. 811/2007
ERROR ENERGY
10.97 1120.3
21. 71 11 73. 2
41. 36 1238. 1
0.00 1332.5
0.00 1377.7

67.86 1461. 0
0.00 1586.0

32. 84 1591. 0
37.72 1729.6

0.00 1764.5

1109.9 I"'IIN
CPM ERROR

0.0964 9.95
0.0456 0.00
O. 0294 9. 18
O. 0367 42. 74
0.0000 0.00
0.0472 32.02
0.0000 0.00
0.0000 0.00
O. 0000 o. 00
0.0388 66.47

GELI STANDARD EFFICIENCY GC FOR DETECTOR G- 7 ON 11 3/ 7

HIGH RADIUM STANDARD LOW RADIU!"I STANDARD

NORMALISED % LENGTH IN NORMALISED % LENGTH IN
GMT YEAR CPM ERROR MINUTES GMT YEAR CPM ERROR MINUTES.

:1.62. 828 5 O. 9029 10. 177 23. 308.831 6 1. 0108 9.106 32.
16<;1. 849 5 O. 9205 10. 183 22. 316. 064 6 1. 0011 9. 753 21.
H33.987 5 O. 9095 10. 702 26. 320.749 6 1. 0520 12.685 42.
1(77.965 5 O. 9078 9. 941 23. 320.854 6 1.0496 10.625 61.
;;:.!OO.672 5 O. 9031. 10.264 29. 322.802 6 1. 0135 9.347 25.
204. 990 5 O. 9034 10. 175 27. 325.046 6 1.0085 7.842 42.
114·.694 6 1.0727 13. 035 31. 336. 793 6 1.0304 10. 592 25.

'Q l:;!O. 917 6 1.0739 12.608 21. 341.829 6 1. 0122 8.732 12.
" 171J..039 6 1.0089 14. 185 11. 350.005 6 1.0063 B.133 24.

174.047 6 1. 0130 14.270 13. 356.823 6 1. 0105 9.296 16.
AVERAGE O. 9616 O. 073 AVERAGE 1. 0195 0.018

CALIBRATION LINE FROM STANDARD FOR G- 7 OF 356.823 6
ENERGY= 0.848182 + 0.9915124*CH + -1. 560334E-06*CH**2
FWHM =SGRT( 0.9258 + O. 006380*ENERGY) (CObO= 3.070)

EFFICIENCIES FOR GEOMETRY XX 7 CALIBRATED 33. 000 1990

a~EHGY I. EFrCY ENERGY I. EFFCY ENERGY % EFFCY ENERGY % EFFCY
5~~. 0 100.000000 130. 0 100.000000 350. 0 100.000000 1500.0 100.000000
60. 0 100. 000000 140. 0 100.000000 400. 0 100.000000 2000.0 100. 000000
80. 0 100. 000000 150.0 100.000000 500. 0 100. 000000 2500.0 100. 000000
90. 0 100.000000 170.0 100.000000 600.0 100.000000 3000.0 100.000000

100. 0 100. 000000 200.0 100.000000 800.0 100.000000
110.0 100. 000000 220.0 100.000000 1000.0 100. 000000
:1.20. 0 100. 000000 250. 0 100. 000000 1200. 0 100.000000

f ''\
\ ..... J

\
'--
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-s!-,r<-~~{;--t;'*'*************-l::·****~!-**1<·***-l'"************~'l-********-l~****1<"ll-*************,*;J-!-*,--~-;'
1098 2 GLY GSTOR 146
******************************************************************************-

Ac228 .

. Ce 144 I 131

COMMENT

...... Snl13~

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Sn 113
Th228 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Hg203s

NO GEN .

Cs136 Cdl09s ,/"

Ac228 NO GEN .
NO GEN. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Ag 110

Th228
Th228
Ac228
Th228

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Am241 s
NO GEN. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 338

NO GEN. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Co 58
Th228 .
NO GEN .
NO GEN .
· Cs134
NO GEN .
NO GEN .
NO GEN .

............................... La140 Cs136 Sb125

.................................... Ag110 Co 575
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Co 575
· - Fe 59
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .• C5 136 Ce 1395
Ra226 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Cs136

PIA. ENERGY CPN I.ERR
1 25. 8 7798.87 O. 1-
2 32. 8 5423. 76 0.2
3 37. 3 1201.. 00 O. 7
4 42. 5 484. 13 1.6
5 49. 4 135. 32 5. 2
6 58. 9 6730.23 0.2
7 66. 5 388.90 2.0
8 70. 3 671. 27 1.4
9 79. 3 115. 19 5. 7

10 82. 3 321.. 39 2. 6
11 87. 4 8081. 06 0.1.
12 101. 5 13. 99 38.1
13 108. 7 39.35 11. 6
14 121.3 3525.97 0.3
15 135. 6 445.33 1.5
16 142. 8 24. 70 18.0
17 164. 9 3161. 36 0.3
18 186. 3 20. 8::~ 18.0
19 195.3 26. 19 14.4
20 198. 1 137.90 2. 5
~21 202. 7 38. 52 9.7
22 232. 5 11.78 26.4
23 253. 9 85. 82 4.8
~24 277.9 1986.02 O. 3...,- 299. LI· 11.06 25. 5r.'_::J

26 308. 7 9.19 29. 3..,- 390. 0 2109. 99 0.3c../

28 411. 2 12. 57 22. 5
29 508. 9 48.84 7.0
30 659.2 1490.9t:.1 O. 3
31 680.2 25. 12 18.7
?.., 810. 6 40. 18 6.9,,":..
33 894. 7 2372.94 O. 2
34 908. 7 62.45 7.9
35 915.3 29.07 11. 8
36 11.69. 0 1652.17 O. 3
37 1.189.8 13.82 14·.6
38 1.327. 7 1431. 19 0.3
39 1828. 2 906.40 0.4
40 1833. 0 366.92 0.9
41 1842.4 1. 45 77.4

b

b

b

()

o
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DEAD TIME = 6.261. LIVE iIME------v (----- HEY THERE!
~. ~dO·· P:FIC IENC It""CI .r)!1... AMI I.

~ ****************************************************************************
1098 GLY 2 G-7 XX 2.645 7 68.62 MIN 1.00000 8M 541(
LIBR=A982 REF TIME= 274.708 6 Calibration 1234

~ ***************************************************************************

PV,-ENERGY-GAMMA
J.-<.EV

SPECIAL ANALYSIS
BRANCH EFFICIENCY CPM CORR

FRAC FRAC CNTG DECAY
DPM
NOW

ERROR
PCT

PCI/SMPL
AT TZERO

Am241 1. 582E+05 DAYS
59 ( 59.54) 1.990000

103 (103.00) 0.000195

LAMBDA= 4. 381E-06
1. 00000 6622.539
1. 00000 31.468

DECAY= 9. 996E-Ol 41G
3.328E+03 s 0.22% 1.500E+03
1.614E+05 33.31% 7. 272E+04

Cdi09 4.620E+02 DAYS LAMBDA= 1.500E-03 DECAY= 8. 698E-Ol 2G
88 ( 88.03) 0.039000 1.00000 7908.887 2.028E+05 s 0.16% 1. OSOE+O~

Co 57 2. 718E+02 DAYS LAMBDA= 2. S50E-03 DECAY= 7. 890E-01 lOG
1 ~')~ ( 122. 06) 1.433000 1.00000 3463.219 2. 417E+03 s 0.31% 1. 380E+03c-_c:..

:L ::'1<::) ( 136. 47) 0.000001 1.00000 436.081 4. 361E+08 s 1. 80i~ 2. 490E+08

Ce139 1. 376E+02 DAYS LAMBDA= 5.037E-03 DECAY= 6. 262E-01 3G
165 ( 165. 80) 0.800000 1.00000 3134.418 3. 918E+03 s 0.34% 2. 819E+03

; (~~'1\~203 4. 661E+Ol DAYS LAMBDA= 1. 487E-02 DECAY= 2.S11E-01 2G
\, a78 ( 279. 21) 0.815000 1.00000 2000.970 2. 455E+03 s 0.44% 4. 405E+03

Sn113 1. 151E+02 DAYS LAMBDA= 6.022E-03 DECAY= 5. 714E-Ol SG
391 ( 391. 40) 0.642000 1.00000 2082.015 3. 243E+03 5 0.39% 2. 557E+03

Cs137 1. 102E+04 DAYS LAMBDA= 6. 290E-OS DECAY= 9.94·2E-01 3G
660 ( 661. 64) 1.768400 1.00000 1455. 810 8. 232E+02 5 O. 53% 3. 730E+02

Y 88 1.066E+02 DAYS
**** ( 898.00) 0.920000
**** (1836.10) 1.000000

Co 60 1. 921E+03 DAYS
**** (1173.21) 0.999200
**** (1332.48) 1.000000

LAMBDA= 6. S02E-03
1.00000 26.033
1.00000 16.499

LAMBDA= 3.608E-04
1.00000 21.325
1.00000 19.748

DECAY= 5. 465E-Oi
2. 830E+01 s
1. 650E+01 5

DECAY= 9. 670E-Ol
2. 134E+Ol s
1. 975E+01 s

8G
<: 2. 333E+Ol
<: 1. 360E+01

5G
.( 9. 941E+00
<: 9. 199E+00

Co 58 7. 130E+Ol DAYS LAMBDA= 9.722E-03 DECAY= 4.052E-01 4G
812 ( 810.76) 0.990000 1.00000 32.680 3.301E+Ol 9.99% 3. 670E+Ol

.(J
'-- \
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DEAD TIME - 6, 26% LIVE TIME------v (----- HEY THERE!

U
·· ~\Iq t'~Ll~CIEl\'rIE~

I 11~.' 1..1 r I~I.' 1.1

, ****************************************************************************
1098 GLY 2 G-7 XX 2.645 7 68.62 MIN 1,00000 8M 541
LIBR=A982 REF TIME= 274.708 6 Calibration 1234
***************************************************************************

***************************************************************************
'l!- (';roup 1098 * Time of count 2.645 2007 *
* Sample , 2* Reference GMT 274.708 2006 *
* Element * Elapsed Live Tm 68.61667 *
,.~ Type code GLY * Dead Time Pet 6.261384 *
oli· ID 74159-207 (JR) * Background GMT 1. 811 2007 *
* Geometry, detector XX-7 * Standard GMT 356.823 2006 *
,.f- Alill.uot 1. * Days since TO 92.93659 *
* Unit of Aliquot SMPL * Time on 7:28 PST 2-JAN *
* Data Sheet Units PCI ISMPL * Time off 8:37 PST 2-JAN *
* Library A982 * Calc Time 10:09 02-JAN-07 *
***************************************************************************
'~' Slope ~ .. ~ " 0.991512 * Width slope.............. 0.006379 *
.~~ lnte'rcept 0.848181 * Width offset 0.925840 *
* X**2 TERM. . . . . . . .. -0. 15603343E-05 * Sensitivity 4. *

NP: [7, 67J541. GSP 34 PEAKS

****************************************************************************
K FIT
0******
o 0.00
o 0.00
o 0.00
o 0.00
0392.00
o 0.00
0920.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
K FIT
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o O. 00
o 0.00
o O. 00
o O. 00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00

ERR EFF
0.20.106
0.20.220
0.90.317
2.10.474
0.2 100.
2.5 100.
1.9 100.
4.6 100.
0.2 100.

33.3 100.
12. 1 100.
0.3 100.
1. 8 100.

22.2 100.
0.3 100.

19.8 100.
4·.8 100.

22.0 100.
5. 3 100.
ERR EFF
0.4 100.

37.5 100.
0.4 100.

28.8 100.
8.6 100.
O. 5 100.

10. 0 100.
0.4 100.

22.0 100.
0.4 100.

22.5 100.
0.5 100.
0.5 100.

19. 1 100.

CPM
7. 04E+03
5. 97E+03
1. 13E+03
5. 27E+02
6. 62E+03
3. 19E+02
6. 86E+02
2. 55E+02
7. 91E+03
3. 15E+01
5. 59E+01
3. 46E+03
4. 36E+02
2. 59E+01
3. 13E+03
2. 44E+Ol
1. 33E+02
2. 20E+Ol
9. 07E+01

CPM
2. 00E+03
1. 09E+Ol
2.08E+03
1. 12E+Ol
5. 14E+01
1.46E+03
3. 27E+Ol
2. 21E+03
1. 55E+Ol
1.54E+03
9. 62E+00
1. 23E+03
1. 10E+03
7. 25E+OO5

CHAN
25.4
32. 6
37.0
42. 4
58.9
66.4
70. 3
80.4
87. 7

102.7
109. 2
121. 9
136. 4
143.4
166. 0
187. 5
199.0
204. 0
255. 9

CHAN
280. 1
301. 3
393.4
414. 6
514. 1
665. 7
819. 1
904. 1
918. 9

1182.0
1203. 4
1343. 4
1852. 5

AREA
482795
409981

77217
36195

454416
21893
47044
17492

542661
2159
3835

237619
29921

1776
215046

1674
9104
1510
6223
AREA

137248
748

142839
768

3525
99896

2242
151744

1066
105535

660
84392
75519

162

WD BKGND FWHM
19 76853 2.56
19223558 2. 56
19215601 2.56
6211254 2.37
7207871 1. 30

13116294 2.99
13214703 2.99
17209700 3.53
17 76109 1. 38
10145270 3. 30

6 83826 2. 50
8100638 1. 38
8 86634 1. 97
6 61288 3.17

10 89950 1. 47
6 43453 3.44
8 59468 2. 09
6 43371 1. 78
7 37200 1.62

WD BKGND FWHM
3.2 58162 1. 90

7 28398 2. 38
12 43494 2. 10

6 19278 3.45
10 24954 3. 3.0
14 40136 2. 47

9 14886 3. 08
15 34340 2.78

8 17721 1. 74
15 21432 3.28

8 7068 3. 65
14 24157 3.36
16 14566 4. 27

8 2779 1.

LEFT
21
21
21
40
55
64
64
76
76
97

107
118
133
141
161
185
195
203
253

LEFT
274
299
387
412
510
659
815
897
916

1174
1200
1337
1845

ENRG
26.0
33.2
37. 5
42.9
59. 3
66. 6
70. 5
80.6
87. 8

102. 6
109. 1
121.7
136. 1
143. 0
165. 4
186. 7
198. 1
203.1
254.4

ENRG
278.4
299. 5
390. 7
411.6
510. 2
660. 2
812. 0
896. 0
910. 7

1170.6
1191.8
1330. 0
1832.2

C 1847.0

i

5
4

2

(:.)

7
8
9

<('\
.l .~

1 1

14
15
16
17

PVI IT
5
5
5
o
o
6
6
8
8
o
o
o
o
o
o
o
o
o
o

IT
o
o
o
o
o
o
o
o
o
o
o
o
o

1"').. c..

13

27

18
19
PI',
;·20
21
22

32

28
29
30
31

u



(.-...,.,

34 0 1.854,1 1871 9 1775 3,04 434 1874.6 6.33£+00 19.9 100.
FWHM=SGRTC 5. 33777E+00 + 4.68597£-03 *E)

o O. 00

:u~-- -l\-·1"·~-l'.'-***~E-iE-*·**************************iE-'lE-********************-*.*******************,
BACKGROUND INFO 1098 GLY 2 2.645 7 G- 7 BG DATE 1.811 7

~" **iE-*******************************************************-ll'*****************' - :i

v--------PEAK---------v
ENERGY CPM 'l.£RROR

v------BACKGROUND------v
ENERGY CPM 'l.ERROR

v------NET----v
CPM 'l.ERROR

143.00 25.8834 22.17
186.66 24.3957 19.82
198. 11 132.6757 4. 79
278.44 2000.2137 0.44
510.22 51.3762 8.58
660.16 1455.8542 0.53
910.67 15.5423 21.99

o PEAKS REJECTED BY

143.00
186.00
198.00
279. 00
511. 00
661.60
911. 10

BACKGROUND

0.0670
O. 3104
O. 0516
O. 0000
1. 0317
O. 0468
0.0725

20.30
11.02
28. 12

O. 00
10. 97
0.00

32.84

25.8164
24.0852

132. 6241
2000. 2137

50.3445
1455.8075

15.4698

22.23
20.08
4.79
O. 44
8. 75
O. 53

22. 10

******************************************************************************4
INTERFERING ISOTOPE ANALYSIS 1098 GLY 2 2.645 7 G- 7
******************************************************************************-1
SPANF TABLE SAVED IN GSTOR SAYS NATO NOT REGUIRED

C)
- o· \",____"
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GC USED IN DATA REDUCTION OF SAMPLE 1098 2 GL.Y RUN AT 2. 645/2007

BACKGROUND FOR GELI DETECTOR 7 OF 1.811/2007 1109. 9 MIN
(JENERGY CPM ERROR ENERGY CPM ERROR ENERGY CPM ERROR
'- 62.0 0.4061 14.31 511. 0 1. 0317 10. 97 1120.3 0.0964 9.95

""'-"""-, 92. 0 O. 6932 8.24 583. 1 O. 1198 21. 71 1173.2 0.0456 O. 00
143.0 O. 0670 20.30 609. 3 O. 2783 41. 36 1238. 1 O. 0294 9.18
186.0 0.3104 11.02 661. 6 O. 0468 0.00 1332. 5 0.0367 42.74
198.0 O. 0516 28. 12 727.2 O. 0227 0.00 1377. 7 0.0000 O. 00
238. 5 0.3591 18.29 846.0 0.0542 67. 86 1461. 0 0.0472 32. 02
279.0 0.0000 0.00 860.4 0.0000 0.00 1586. 0 0.0000 0.00
295.2 0.1706 41.84 911. 1 O. 0725 32. 84 1591. 0 0.0000 O. 00
338. 4 O. 0785 27. 52 968. 9 O. 0392 37. 72 1729.6 0.0000 O. 00
351. 9 0.3282 38. 52 1001. 0 O. 0285 0.00 1764.5 0.0388 66. 47

GELI STANDARD EFFICIENCY GC FOR DETECTOR G- 7 ON 1/ 2/ 7

HIGH RADIUM STANDARD LOW RADIUl"'1 STANDARD

NORMALISED 'l. LENGTH IN NORMALISED 'l. LENGTH l'
GMT YEAR CPM ERROR MINUTES GMT YEAR CPI"I ERROR MINUTES

i6~~. 828 5 O. 9029 10.177 23. 308.831 6 1. 0108 9. 106 32.
169. 849 5 0.9205 10. 183 22. 316.064 6 1. 0011 9.753 21.
183. 987 5 O. 9095 10. 702 26. 320.749 6 1.0520 12.685 42.
197.965 5 O. 9078 9.941 23. 320.854 6 1.0496 10:625 61.
200. 672 5 O. 9031 10.264 29. 322.802 6 1. 0135 9. 347 25.
204. 990 5 O. 9034 10.175 27. 325.046 6 1. 0085 7.842 42.
114.694 6 1.0727 13.035 31. 336. 793 6 1.0304 10. 592 25.

r ",120.917 6 1. 0739 12.608 21. 341. 829 6 1. 0122 8.732 12.
'-J j -4 0"9 6 1.0089 14. 185 11. 350.005 6 1.0063 8.133 24., .!...:l

~ .•. - 174.047 6 1.0130 14.270 13. 356.823 6 1.0105 9.296 16.
AVERAGE O. 9616 0.073 AVERAGE 1. 0195 0.018

CALIBRATION LINE FROM STANDARD FOR G- 7 OF 356.823 6
ENERGY= 0.848182 + O. 9915124*CH + -1. 560334E-06*CH**2
FWHM =SGRT( 0.9258 + 0.006380*ENERGY) (C060= 3.070)

EFFICIENCIES FOR GEOMETRY XX 7 CALIBRATED 33.000 1990

ENERGY 'l. EFFCY
55.0 100.000000
60.0 100.000000
80.0 100.000000
90. 0 100. 000000

100.0 100.000000
110.0 100.000000
120.0100.000000

ENERGY 'l. EFFCY
130.0100.000000
140.0 100.000000
150.0100.000000
170.0100.000000
200.0 100.000000
220.0 100.000000
250.0 100.000000

ENERGY 'l. EFFCY
350.0100.000000
400.0 100.000000
500.0 100.000000
600.0100.000000
800.0 100.000000

1000.0 100.000000
1200.0100.000000

164

ENERGY 'l. EFFCY
1500.0 100.000000
2000.0100.000000
2500.0 100.000000
3000. 0 100. 000000



1098 2 GLV GSTOR 541
****************************************************************************~li

****************************************************************************~*i
~-

b

b
b

b

p~, ENERGY CPI'1 'f.ERR
1 26. 0 7036. 11 0.2
2 33. 2 5974. 95 0.2
3 37. 5 1125.34 0.9
4 42. 9 527. 50 2. 1
5 59. 3 6622. 54 0.2
6 66.6 319.06 2. 5
7 70. 5 685.61 1.9
8 80.6 254.93 4.6
9 87. 8 7908. 59 0.2

10 102.6 31. 47 33.3
11 109. 1. 55.89 12. 1
12 121.7 3462.99 0.3
13 136. 1 436.05 1.8
14 143.0 25.82 22.2
15 165.4· 3134.02 0.3
16 186. 7 24.09 20. 1.
17 198. 1 132.62 4.8
1.8 203. 1 22.01 22.0
19 254. 4 90. 70 5.3
~20 278. 4 2000. 21 0.4
21 299. 5 10.90 37. 5
22 390. 7 2081. 70 0.4
23 411. 6 11. 19 28.8
24 510.2 50.34 8. 8
25 660. 2 1455. 81 O. 5
26 812. 0 32.67 10.0
27 896. 0 2211. 48 0.4
28 910. 7 15.47 22. 1.
29 1170.6 1538.04 0.4
30 1191. 8 9.62 22. 5
31 1330. 0 1229.90 O. 5
32 1832. 2 1100.59 O. 5
~33 1847. 0 7.25 19. 1
34 1854. 1 6.33 19.9

COMMENT
~-· .. . . . . . . . . . . .. . . . . . . . . .. . .. . . . . .. . .. . . .. . /

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Am2415
.... .. . . . . . . .. 338

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Ce 144 - I 131
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. C5136 Cd 1095

............................... La140 C5136 Sb125
· " Co 575
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Co 575
· Fe 59
.............................. Cs136 Cs136 Ce139s
Ra226 " Cs 136
Ac228 .
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8b 125
· " 8n113
Ac228 Th228 " Hg203s
Th228 .

...... 8n113s

Ac228 Th228 La140 Na 22
· - Cs1375'
NO GEN. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Co 51?
· \._-

Ac228 NO GEN .
NO GEN .
NO GEN .
NO GEN .
NO GEN .
Ra226 .

()
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Gamma Spectromete. ~"'CienCYCalculation

,..--"'"
'- ( ,\

GELl06JRPOlYNOMIAl <'9.... ,'XLS

(shaded cells are manual entry, all others are calculaled)

Detector G6 100 mL Jar

Geometry JR Shelf 0
Std 1.0. (GLY)1098-2

Filename GELl06JRO.EFF

4.0003.500

o Counting Data -1
-Poly. (Co~~~.!!alJ

3.0002.500
Log KI!V

2.000

Polynomial Fit to Counting Data

1.500
y • 0.236642; - 3.263969x4 + 17.89451:zx3· 48.845391:x2 + 65.721846x - 33.825590

1.000
%Dev 0.800

from
Spline 0.600

1
-3 0.400
4 5
0 .. 0.200

-4 .3
1 0.000
5

-6 -0200
3
0 -0_400
0

#DIV/Ol -0.600
0 1.000

#DIV/OIavg

Loq%Eff
0783
0.748
0.716
0.614
0.432
0.341
0.178
0.018
-0.044
-0.104
-0.233

#D1V/Ol
-0.420

LoqKev
1.775
1944
2.067
2.220
2.446
2.593
2.821
2.953
3.069
3.125
3.264

#NUMI
3.477

EFF. DATE

29-Jan-07

%Eff
A:m

6.06354
5.59617
5.20414
4.10817
2.70636
2.19422
1.50623
1.04336
0.90273
0.78736
0.58458
#DIVIOI

%Eff

3000

Line
KeV

59.50
88.00

122.10
165.90
279.20
391.70
661.70
898.00

1173.20
1332.50
183610

Spline Data

Segments between spline data

o Original Counting Data

------_._---------------------------'

~
.5

~ 1.0~~mm~~Bm~~~BI~ ~
....... I

I

I 0 1 '\.-0-.---'L........--'--'---'--l.-.JL.-L..L,+OO---L........--'K-ev-l.--'-l.-'-.L..L,o+o-o---L--'---l--'L.-l-L
J
-Y, 0000 I

____J

Polynomial
Coefficients

x5 =
x4 =
x3 =
x2 =
x1 =
xO =

Ratio
Newl

Old

#DIVIOI

#DIV/OI

~211klt~~14J.~~ #DIV/OI

m~~~~ #DIV/O!

Loq%Eff
0.752
0.770
0.780
0.784
0.783
0.775
0.760
0.741
0.722
0.681
0.642
0.606
0.572
0.485
0.425
0.254
0.136
0.005
-0.124
-0.266
-0.420

LoqkeV
1.699
1.740
1.778
1.813
1.845
1.903
1.954
2.000
2.041
2.114
2.176
2.230
2.279
2.398
2.477
2.699
2.845
3.000
3.146
3.301
3.477

keV %Eff
50 5.65237
55 5.89175
60 6.02420
65 6.07724
70 6.07249
80 5.95146
90 5.74692

100 5.51275
110 5.26641
130 4.80110
150 4.38645
170 4.03403
190 3.73118
250 3.05219
300 2.66047
500 1.79279
700 1.36814

1000 1.01267
1400 0.75098
2000 0.54184
3000 0.37978

Spline Values

Generation of Spline Points from Polynomial Equation
%Eff
Prev
Calib
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f'\
.~'tt? t (-;}El_ I '... ' Date 26--JAN-07 Page 1
:.:~ ~:> ::--~ l"fB r--l~!T' in e 1 'i bp.i1keT' t.jeT's:i on ~' 00."'- "':i.

, 1'; n FLIp ND: [25, 4JG:ELI061'1BO. EFF; '.. )

.~--"'-

:;~!
,.

~-)
~..,:~ E.: l".} EFr. ~\EV EFF. !-\E\/ ..--- l.l-~ t EFF. ~~E\} EFF..t:.!"" t. ,',1:v

~\I ----_......"------- _..------------ -------------'\
.- ... -._ ..... __.. _-_.~---_.-._. _.__._-----------

~3() 6. 10729 108 6. 47079 216 4-. 37031 324 3. 24970 432 2. 59723
~~ 1 6. 1799(·;/ 110 6. 4297S 218 4. 34241 326 '" 23416 434 2. 58790-...J.

S2 6 2S21~? 112 6. 37963 ;;!20 4. 31494 328 3. 21879 436 2. 57865 r..--·...

~:; :~j <~'J • 323c.)9 114 6. 33()"_?8 "",'1" 4. 28789 330 3. 20358 438 "') 56947t:"_c..C c. .

C' LL 6. 39473 116 6. 28314 224 " 26125 332 3. 18853 440 2. 56037.../ . .'f-.

55 t::,_ 46523 118 6. 23667 226 4. 23500 334 3. 17365 442 2. 55134
Sib 6. 51454 120 6. 19131 228 .lOt. 20916 336 3. 15892 444 2. 54238
1'":,7 f.:L 56~334 122 6. 14702 230 L1. 18369 338 3. 14435 446 "'l 53349c. .

58 6. 61165 124 6. 10377 ...,..,,=, 4. 15859 340 3. 12993 448 2. 52468
".'-' ...

c,:""J~...

~;9 6. 65949 126 6. 061.50 ;"-;34 4. 13386 342 3. 11566 450 2. 51.593
60 6. 70t/8S 128 6. 02018 236 4. 10948 344 3. 10154 452 ,.., 50726c..

61 6. 73756 130 5. 97978 ;;'~38 4. 08545 :~46 3. 08757 454 2. 49865
6'?. 6 76790 132 5. 93017 240 4. 06176 348 3. 07373 456 2. 49010
L~:] (;;" 79789 1,34 5_ 8E:171 242 4. 03841 350 3. 06004 458 2. 48163
64 6. f"")!J-" .... .n

1~36 5. 83436 244 4. 01538 352 -:> 04649 460 "') 47322Oc:.:. / ~~.i.f '-' . c..

<::'5
,

85686 138 c 78806 246 :3. 99266 354 "':l 03307 462 ..., 46487c. -' . '-'. c..

/;;6 ,
87308 140 5. 74280 248 3. 97026 356 '" 01979 464· ,.., 45659b. -...J. c..

l ''',!
t~. 88910 iLL '::.' C' 61::;852 250 ~' 94816 358 "" 00664 466 2. 44838(.:'1/ :;). ...:>. ...:> •

t.Jf3 t.:L 904?1 144 ~. 6~,520 ':J t:~) -) 92498 360 ,.., 99362 468 2. 44022t::- ....'l;;,. >-J. r::...

69 6. 9:;~()~';3 146 t:: 61.279 25"1· :3. 90212 362 ..., 98072 470 2 . 43213..J. e.. .

'70 t:L 9-:'t::'~ , 148 r:: 57128 256 3. 87957 364 .., 96796 472 2. 42409"';_i'7b -' . ".::..
/1 6. 93690 150 5. 5::1062 258 3. 85732 366 ,.., 95532 474 2. 41612c..

:7;'2 6, 93~783 152 ::: .(~B694 260 3. 83537 368 2 . 94280 476 2. 40821-' .

~J
')r~1 6. 93875 15.'j. c: 44418 262 3, 81372 370 ,.., 93040 478 2. 40036...l. c..

'74 tL 93S~tj5 156 5. 40229 264 .., 79235 372 2. 91811 480 "') 39256..:l. c..

')"E:. ,
94054 158 5. 36125 266 3. 77125 374 2. 90595 482 ,.., 38482t:l. e...

-'7 t.J 6. 9Ll·142 160 t:: 32103 2el8 ..... 75044 376 "'l 89390 484 2. 37714...... ..;l. e.. •

'7"7 6. 94229 162 c 2Ellbl 270 -:> 72989 378 ..., 88197 486 ""l 36952-J . ..... c. . c..

'7[1 T,,~:} • 94315 164 5. 24296 272 3. 70960 380 2. 87014 488 2. 36195
'~lr;;! b. 94-399 166 5. 20505 274 ,..., 68957 382 ""l 85843 490 2. 35444w. e...

[]O t,;;,. 94483 168 5. 16787 2'76 3. 66980 384 2. 84682 492 ..., 34698c..

Er.l 6. 93251 170 5. 1:3139 278 3. 65027 386 2. 83533 494 2. 33957
f~'~ ...~~ t:L 92036 172 ::.: 09300 ;:'-:80 3. 63098 388 ..., 82393 496 ..., 33222(:)t::;: -'. c:'. c..

t}:] is. 908~.38 174 5. 05533 282 3. 61193 390 2. 81265 498 2. 32492
f")!l 6. 89656 176 l: 018:37 ~~84 '" 59312 392 2. 80146 500 2. 31767.:::;; ....j, ...... ..., .

,] ~:; 6. 88.i{'91 178 1.1·. 98209 286 'J 57453 394 2. 79038 502 2. 31012""'.
f36 (.=i. 87340 180 4. 91.~648 288 3. 55618 39b 2. 77939 504· 2. 30263
E37 6. 86205 182 4. 91151 290 3. 53804 398 2. 76850 506 ..., 29519c..

~3f3 6. 85085 184 4. 87'716 292 "':l 52011 400 2. 75771 508 ""l 28781 ,
-...J. c.. "

f:J9 6. 83980 186 4. 84342 294 3. 50240 402 ..., 74702 510 2. 28048e...

90 L. 82888 188 4. 810;;:7 296 3. 48490 404 ""l 73642 512 2. 27320'-I. e...

91. 6. 80~i44 190 4. 77770 298 3. 46760 406 ., 72591 514, ..., 26597e... <:::..
C)"") 6. 790;;?'? 192 L', • 74306 300 '~ 45050 408 ., 71550 516 2. 25879I i\:_ '...J. e...

(~l3 b. 77136 194 4. 70903 302 -:l 43268 tHO 2. 70517 518 ""l 25166...". c. .

94 6. 75271 196 4. 67558 304 "" 41508 412 2. 69494 520 2.24459...:>.
,....~ 6. 73430 198 4. 64271 306 3. 39768 414 2. 68479 522 2. 23756'7 :'"

"16 6). 71613 200 4. 61.040 308 3. 38048 416 ""l 67473 524 2. 23058e...

9'7 6. 1.:8820 202 4. 57863 310 3. 36347 418 '; 66475 526 "'l 22365e... c..
J""1"'.'" L b8C)SO 204 ..' S.!i-'739 "'=''' -'1 3. 34667 4·20 ..... 65486 528 "') 21676':1,::, ~..J • '~'r . '-oJ J., l:'_ c::.. c:...

/\ {)f:; (;..< 6631~3 ~206 4. 51.667 314 ...:, 33005 422 2. 6'-1-505 530 2. 20993"'fif.

\_--) ::. ()O 6. 64578 208 l.~. 48644 316 .., 31362 424 2. 63533 532 2. 20314-J.

j, ()~: I 60031 210 4. 4·5671 318 3. 29737 426 2. 62568 534 2. 19639o.
104 6. 55602 212 4. 42745 320 ''j 28130 428 2. 61612 536 ""l 18970"",, C"_.

1 ()-:;) b. 51286 214 4. 398b!:::. 322 3. 26542 430 2. 60664 538 "'l 18305e...
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AANALYTICS
/ __ An Isotope Products Laboratories Company

,) ····'·AJ
"(/-~L{)!J If/? leid 1~lb7hb ~~1£~
. CERTIFICATE OF CALIBRATION

Standard Radionuclide Source

74159..:207
100 mL Solid in Wide Mouth PPi Parkway Jar

1380 Seaboard Industrial Blvd.
Atlanta, Georgia 30318
Tel 404'352'8677

Fax 404'352'2837
www.analyticsinc.com

Customer: Eberline Services I Richmond, CA
P~O.No.: 00003890, Item 1
Calibration Date: 01-0ct-2006 12:00 EST Grams ofMaster Source: 0.01515

This standard radionuclide source was prepared using aliquots measured gravimetrically from master
radionuclide solutions. Calibration and purity were checked using a germanium' gamma spectrometer
system. At the time of calibration no interfering gamma-ray entitting impurities were detected. The
gamma-ray emission rates for the most intense gamma-ray line~ are given. Analytics maintains
traceability to the National Institute of Standards and Technology through a Measurements Assurance
Program as described in USNRC Regulatory Guide 4.15, Revision 1, February, 1979, and compliance
with ANSI N42.22-1995, "Traceability of Radioactive Sources to mST." Density of solid matrix 1.15 glee.

Master Uncertainty, %
Gamma-Ray Half-Life, Source* This Source Type Calibration

(J Nuclide Energy (keV) Days "'IPs/gram 11's UA Us U Method

Arn-241 59.5 157860 1990.0 0.33 1.46 2.99 4nLS
Cd-l09 88.0 462.60 189000 2863.9 0.57 1.70 3.59 HPGe
Co-57 122.1 271.79 94570 1433.0 0.34 1.30 2.69 HPGe
Ce-139 165.9 137.6 133800 2027.5 0.35 1.10 2.31 HPGe
Hg-203 279.2 46.61 295300 4475 0.40 1.10 2.34 HPGe
Sn-113 391.7 115.1 185600 2812.4 0.42 1.10 2.35 HPGe
Cs-137 661.7 10983 116700 1768.4 0.70 1.20 2.78 HPGe
Y-88 898.0 106.60 455400 6901 0.50 1.10 2.42 HPGe
C0-60 1173.2 1925.4 226900 3438 0.60 1.10 2.51 HPGe
C0-60 1332.5 1925.4 227000 3440 0.90 1.10 2.84 HPGe
Y-88 1836.1 106.6 481200 7292 0.90 1.10 2.84 HPGe
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly.

C?~~~!!~~~~thods:~T!_~::5pi.g~d_~~~tillation.Co~ul:I~L~g~~HighPurity.C;errnilni1l.It!9_~a~Ray~~CjrQmet~.
IC - Ionization ChaIriber.Uncertainty: U - Relative exPanded uncertainty, k =2. See NISTTechnical Note 1297, "Guidelines
for Evaluating and Expressing the Uncertainty of NIST Measurement Results."

Comments:
This standard will expire one year after the calibration date.

QA Approved:

End OfCertificate

Date: /2-21 -0£

Corporate Office

24937 Avenue Tibbitts Valencia. California 91355
170 Laboratory

1380 Seaboard Industrial Blvd. Atlanta, Georgia. 30318
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U '~-l-~'H-,.***********~,.**********.j:;-****-lc'"********************************************
("(~1 098 GLY 2 G-6 XX 15. 86~, 7 68. 35 MIN 1. 00000 8M 215

~IBR=A982 REF TIME= 274.708 6 Calibration 1234

***************************************************************************

CPM CORR
CNTG DECAY

PV.--ENERGY-·G,,\f'1MA
KEV

SPECIAL ANALYSIS
BRANCH EFFICIENCY

FRAC FRAC
DPM
NOW

ERROR
PCT

PCI/SMPL
AT TZERO

Cd109
ff7 (

(~o 57
1;~ 1
.1 :3(") (

1.582E+05 DAYS
59. 54) 1.990000

4. 620E+02 DAYS
88. 03) O. 039000

2.718E+02 DAYS
122.06) 1.433000
136. 47) O. 000001

LAMBDA= 4. 381E-Ob
1. 00000 7200. 399

LAMBDA= 1. SOOE-03
1. 00000 8463.392

LAMBDA= 2. 550E-03
1.00000 3501.593
1.00000 448.237

DECAY= 9. 995E-01 41G
3.618E+03 s O. 191. 1.631E+03

DECAY= 8. 528E-01 2G
2. 1. 70E+05 s O. 19% 1. 14bE+05

DECAY= 7. 628E-Ol lOG
2. 444E+03 s 0.36% 1.443E+03
4. 482E+08 s 1.89% 2. 647E+08.

LAMBDA= 5. 037E-03c-; \,;:~, 1~39

J (r~:'r (

1. 376E+02 DAYS
165.80) 0.800000 1.00000 3060.977

DECAY= S.858E-Ol 3G
3. 826E+03 s O. 361. 2. 942E+03

Yg203 4.661E+Ol DAYS LAMBDA= 1.487E-02 DECAY= 2.062E-Ol 2G
~*** (279.21) 0.815000 1.00000 23.729 2.912E+Ol 5 < 6. 359E+Ol

(/ '\

\:!'~~;nJ 1.3 1. 151E+02 D,l\YS L.At1BDA= 6.022E-03 DECAY= 5. 277E-Ol SG
';hHH~ ( 391. 40) 0.642000 1. 00000 23. 187 3.612E+Ol 5 <: 3. 083E+Ol

Cs137 1. i02E+04 DAYS LAMBDA= b.290E-OS DECAY= 9. 933E-Ol 3G
k*** ( 661.64) 1.768400 1.00000 14.561 8. 234E+00 5 < 3. 734E+00

88 1.066E+02 DAYS
*~~~~* 898.00) 0.920000
**** (1836.10) 1.000000

Co 60 1. 921E+03 DAYS
,~~,*** (1173.21) 0.999200
**** (1332.48) 1.000000

LAMBDA= 6. 502E-03
1.00000 13.884
1. 00000 3. 338

LAMBDA= 3. 608E-04
1.00000 6.680
1.00000 5.328

171

DECAY= 5.0l4E-Ol
1. 509E+01 5

3. 338E+00 5

DECAY= 9. 624E-Ol
6. 685E+00 s
5. 328E+OO s

8G
<: 1. 356E+O 1
-::: 2. 999E+OO

5G
<: 3. 129E+OO
<: 2.494E+00
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C)"*·-rr***-l'·****************************************-:l-***********-11'*****************

c(~l098 GLY 2 G-6 XX 15.865 7 68. 35 MIN 1. 00000 8M 215
LIBR=A982 REF TIME= 274.708 6 Calibration 1234
*************************************************************************** r'

~**************************************************************************

,,'. (}roup 1098 * Time of count 15.865 2007 *
* Sample " 2 * Reference GMT. . . . 274.708 2006 *
if Element.. .. .. .. . .. ·k Elapsed Live Tm.. . .... 68.35 *

'l;JP€' c:orj,z,' GLY ·j·f Dead Time Pet... . 5.223018 * /
TD. 74159-207 (JR) ii· Bac kground GMT... 1. 811 2007 1<.

.;:.~, C;;f.·:omet'~YI detector' XX-6 * Standard GMT..... 5.755 2007 *
)j. (\liquot. . . . . . 1. J~ Days since TO... . 106.1565 *
'i,· Unit of ,cdiquot... SMPL * Time on 12: 45 PST 15-JAN *
':< D",,'!:;a Sheet Units.. PCl ISMPL {;. Time off 13: 53 PST 15-JAN *
~f Libr'sry. . . . . . . , A982 '* Calc Time 15: 37 15-JAN-07 *
***************************************************************************
·",::;lope , 1. 00.£1-32:3 * Width slope............ 0.010382 *
·:i" Tnt~~T'cept, .. I ••••.•• '" ••• -. 28681L"r ~:. Width o,Pfset........ --.359554 *
~, X-H~2 TERf"1 --0. 154·86747E-05 -t," Sensitivity , . . 4. *

NP: [7.673215. GSP 29 PEAKS

****************************************************************************
f'IA;" IT ENHG LEFT t.--lD BKGND FWHM AREA CHAN CPl"1 ERR EFF K FIT

i I~, 21. 6 20 10401548 2. 48 799985 21. 8 1. 17E+04 O. 10. 061 0******
'\.

~~
n 25. '1 20 10400553 1. 78 8::09771 25. 4· 1. 26E+04 O. 20. 096 0 O. 00I ...;. c...

~ 3 0 32. 8 31 6;'223404 2. 22 53630 32. 9 7. 85E+02 1. -/~ 212 0 0.00:::lV.
i.} 0 42. 2 41 6124770 .., 24 3796 42. 3 5. 55E+Ol 15. 20. 452 0 O. 00c..,

:::'''i C 50. 0 46 18167422 4. 09 56883 50. 1 8. 32E+02 1. 30. 753 0432.00-,
(:; 5 t:;1:: 5 46 18241986 1.1" 12 62095 55. 6 9. 08E+02 2. 0 100. 0 O. 00-....
"7 1::' 59, 4 46 18133636 2. 39 492147 59. 4

...., 20E+03 O. 2 100. 0 O. 00:::> I.

8 3 67. 0 65 15 81524 4. 02 24745 67.0 3. 62E+02 1. 7 100. 0136. 00
c.=- 3 73. 2 65 15278621 4. 93 107466 73. 2 1. 57E+03 1. 1 100. 0 O. 00

1. {J 0 87. !::; 83 10183951 2. 42 578451 87. 4· 8. 46E+03 O. 2 100. 0 O. 00
,~ j, 0 104 . .., 100 12141013 8. 18 4844 104. 5 7. 09E+Ol 15. 5 100. 0 0.00F

{ ..... \ 0 1 -) 1 3 116 12119215 2. 50 239319 121- 0 3. 50E+03 O. 4 lOa. 0 0.00J.C:. ..C,..!•.

1 ;:::: 0 135.6 131 10 87997 2. 52 30635 135. 3 4. 48E+02 1. 9 100. 0 0.00
j, i,l· 0 164·. 8 159 1.2 85823 2. 46 209191 164·. 4 3. 06E+03 O. 4 100. 0 O. 00
.1 :.::; Ci 186, 4- 183 6 37148 ... 15 792 185. 9 1. 16E+01 38. 6 100. 0 0.001:.:..

.lob 0 197. 3 193 8 53083 ''') 81 7994 196. 7 1. 17£+02 c:: 1 100. 0 0.00c. ..J.

1,·'7 0 253. 5 250 7 33971 2.45 6073 252~8 8. 88E+Ol S. 2 too. 0 0.00
.; r'~ 0 ........- 4 271 12 50398 2. 55 116970 276. 6 1. 71E+03 O. 5 100. 0 0.00,loCi ~:'I I.

19 0 389. 2 382 12 35785 " 74 141671 388. 0 ..... 07E+03 O. 4 100. 0 O. 00s:;:.. .::.

F"V\ IT £NRG LEFT It.JD BKGND FWHM AF1EA CHAN CPt-1 ERR EFF V FIT'.
;~~O (} 507. 7 501 1.1 25363 3. 85 4397 506. "'l 6. 43E+Ol 7. 2 100. 0 0.001::.

21 0 657. 6 649 1.4 34785 ..... 98 108863 655. 7 1. 59E+03 O. 5 100. 0 O. 00c:::..

22 0 808. 9 803 9 14303 3. 05 2140 806. 8 3. 13E+Ol 10. 2 100. 0 0.'00 "'---'
,...,.~ 0 892. 5 882 17 ~29665 "J. 35 157489 890. .., 2. 30E+03 O. 4 100. 0 0.00I'.;~; ,:;' ...... c:•
r .... !; 0 906. 7 900 1.0 18381 ..... 79 1941 904. 4 2. 84E+01 13. 2 100. 0 0.00c:.: "'t- .1,

.:.?~~~ CJ 1166. . 1154 1.8 15534 ..... 73 122837 1163. 5 1. 80E+03 O. 4 100. 0 O. 00.I. .;J,

,~~:~ 6 "j 1324. 6 1315 16 13901 '''> 86 1070B3 1321. 8 1. 57E+03 O. 4 100. 0 0.00I.,. ,.:l.
/''\

:;,~'? 0 1451. 8 1446 8 4279 4. 88 374 1449. 0 5. 47E+00 30. 9 100. 0 0.00)
\.. ,-

;;?8 0 1824. 8 1811 ""~l 3411 4. 88 92662 1822. 3 1.36E+03 O. 4 100. 0 0.00",..- ~....:..- c:.c:.

:;~C? 0 184·1. 1 1832 17 1831 5. 60 1282 1838. 6 1. 88E+01 8.6 100. 0 0.00
Ft-lHM=SQRT ( 1. 04-679E+Ol + 6. 26630E-03 *Ei

~*****************************************************************************,
'~"":~;',GROUND II'../FD 1091:) OLY . - _. -

7 G- 6 BG DATE 1. 811 7172



~***************************************************************************~~.

v------BACKGROUND------v
ENERGY CPM XERROR

v--------PEAK---------yo i:i'.iE:1:";GY CFt·! i:EF:RClR

.-" . .r--,i. D6. 39 t L 5865 38. 56..-
-\ 1'77.25 116.9564 5.12

277.37 1711.3406 0.48
o PEAKS REJECTED BY

186.00
198.00
279.00

BACKGROUND

0.5077 15.50
O. 1287 0.00
0.2460 0.00

V-·_··~---·NET----v
CPt"l I..ERROR

11. 0788 40.34
116.8276 5,13

1711.0946 0.48

0*~***************************************************************************i
INTERFERING ISOTOPE ANALYSIS 1098 GLY 2 15. 865 7 G- 6
****************************************************************************~_i
SPANF TABLE SAVED IN GSTOR SAYS NATO NOT REGUIRED

(J

()
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. QC USED IN DATA REDUCTION OF SAMPLE 1098 2 GLY RUN AT 15.865/2007

Bfi,CjJ;,GROUND FOR GELI DETECTm~ 6 OF 1. 811/2007 1375. 0 t-IIN

~E:>lEf~G\' CF' 1'1 ERRCm ENERGY cPt"! ERROR ENERGY CPfT1 ERROR
" 62.0 O. 6224 50. 14 511. 0 2. 3106 3. 31 1120. 3 0, 3595 13; 96

!"'"l"~"'. '" O. 7!::,O5 .,., 46 583. 1 O. 5662 19. 50 1173. ., O. 04·30 O. 00
1,.....,1

~/ t::.:. ',J c:..c.., c:..

" .\ 143. 0 O. 106'''' O. 00 609. ? O. 9957 5. 07 1238. 1 O. 1603 14. 78""
1. £)'::":' 0 O. ::;.077 15. 50 661- 6 O. OBS3 28. 48 1332. 5 O. 0532 28. 93
:, Ci8. 0 '; 1287 O. 00 727. 2 O. 1281 17. 80 1337. 7 O. 0000 O. 00

)"~---"
U.

~1")C:) 6 1. 1958 29. 7"5 84·6. 0 O. 0625 O. 00 1461. a 3, 1055 9. 84to:.. .... ) ...J.

...·\-:-rW
) () O. 2'160 O. 00 860. 4 O. 1053 19. 95 1586. 0 O. 0773 O. 00·~i 7.

295. 2 O. 4169 19. 60 911. 1 O. 4260 15. 85 1591. 0 O. 1 130 31. 59
",":JCI 4 O. 2057 23. 53 968. 9 O. 3063 28. 89 1729. 6 O. 0661 22. 69·,,.;. ....1 I...~ •

:351. 9 O. 8857 12. 77 1001. 0 O. 0716 69. 65 1764. 5 O. 3674 Q 04, .
;
.'

GELT STANDARD EFFICIENCY GC FOR DETECTOR G- 6 ON 1/15/ 7

HIGH t~ADIUM STANDARD LOW RADIUl"1 STANDARD

NORI"tALISED % LENGTH IN NORMALISED I.. LENGTH IN
GI'1T YE/~R CPM ERROR l"1INUTES GMT YEAR CPI"I ERROR MINUTES

:32~2, 838 6 1. 3358 12.317 78. NG 315. 882 6 1. 3541 14. 648 20.
3:36. Ei 1 ::2 6 1. 329:3 13. 679 22.NG 320. 990 6 1. 389:=' 15. 941 50.
:331::-. 905 6 1. 333EJ 12. :;:.83 73. 321. 801 6 1. 3496 13. 162 25.
::j4~}. 85;;-; 6 1. 3218 11. 981 63. 32.2. 821 6 1. 3393 13. 918 22.
'~, ':1;'~, 7'i·!.~ 6 1. 3080 12. 674 2 ...1-. 336. 876 6 1. 3866 16. 4·27 40.
:3::';3. 834 6 1. 311. LI 12.373 30. 349. 900 6 1. 4000 17. 996 30.
:3'::;(::.;. 660 6 . 3386 13. l~51 111. 352. 766 6 1. 3902 16. 717 35..L •

'/J 4. 638 7 1. 3913 12. 530 18. NG 353. 774 6 1. 330:::· 13. 970 27.
';: ( LL 854 7 1. 4380 11. 424 46. NG 356. 784 6 1. 3369 13. 477 23.,

5. 7SS 7 1. 4354 12. 275 24. l\IG 4·. 652 7 1. 3440 13. 744 26.
f"VEr~AGE 1. 3227 O. 013 AVERAGE 1. 3504· O. 027

CALIBRATION LINE FROM STANDARD FOR G- 6 OF 5.755 7
ENERGY= -0.286814 + 1.0043234*CH + -1. 548675E-06*CH**2
FWHM =SQRT( -0.3596 + 0.010383*ENERGY) (CObO= 3.671)

EFFICIENCIES FOR GEOMETRY XX 6 CALIBRATED 33.000 1990

. ENERGY % EFFCY
':;~:" 0 100. 000000
/~~(). 0 lOO. 000000
no. 0 100. 000000
'::;0. 0 100. 000000

100. 0 100. 000000
UO.O 100.000000
12C). C~ 1.00.000000

ENERGY % EFFCY
130. 0 100. 000000
140. a 100.000000
150.0 100.000000
170.0 100.000000
200.0 100.000000
220.0 100.000000
250.0 100.000000

ENERGY I. EFFCY
350.0100.000000
4·00. a 100. 000000
500.0100.000000
600.0 100.000000
800.0100.000000

tOoo. a 100.000000
1200.0100.000000

174

ENERGY % EFFCY
1500. 0 100. 000000
2000.0 100. 000000
2500. 0 100. 000000
3000.0100.000000



COMI'1ENT
............. - - . " -....--......

(-) P~L, ENERGY CPt·1 'l.ERR
1 "'- 611704.

..,~. O. 1..:::...L. c..:::;t

2 25. 212578. 95 O. 2
':> ~32. fj 784. 64 1 5"_.' ....
4 42. " 55. 54 15. 2c.

5 50. 0 832. 24 < -j
J.. _..

6 55. 5 908. 49 2. 0- 7 59. 4· 7200. 40 O. 2
8 67. 0 362. 03 1. "I
9 73. 2 1572. 30 1. 1

-.-.. l' (', 87. c 8463. 07 O.
..,

. .t...... ~ c:::.

11 1.04. 7 70. 87 15. c::
...J

-1.2 121. :3 3501. 37 O. 4
13 135. 6 448. 21 1. 9-1.4- 164. 8 3060. 59 O. 4

b • c: 186. 4- 11. OEl 40. :-~L-,

[, 1.t. 1.97. 3 1 16. 8::1 5. 1
17 253. 5 88. 85 5. 2

[.1-18 277. 4 1711. 09 O. 5- :19 389. 2 2072. 74 O. 4
20 507. ,; 64. 33 7. ")

c;..- ~l { 657. 6 15'72. 74 O. 5i:".;.....!;.

....} ~., B08. 9 31. 3~? 10. 2t·:~,-;,.

'J'.., 892. c 2:iOI.{.~ 1 ~. O. ,,~- ,:;:.. ..... ..... -,

~?4 ':106. 7 ...,.(".~. 40 13. ....,
i::...<:J'-. <:-

~-
"'i~ 1166. 1 1797. lEl O. L~1.::'.. ::';

; "-- 26 1324. 6 1566. 6'7' O. 4
...'.- 14·51. 8 5. 47 30. 9e! l- ~::Ei 18;;~4. 8 1355. 69 O. L1,

~;;.~(-? 1841. 1. 18. 76 8. 6

NO GEN .

Ra226 NO GEN .

Th228 .
Th228 NO GEN .
NO GEN. . . . .
NO GEN. . . . . . . . . . . . . . . . . . . .
NO GEN. . . . . . . . . . . . . . . . . . . .
NO GEN .
Th 228 NO GEI'L .
NO GEN .
NO GEN .
NO GEN .
NO GEN .

175

228
258

· ..... Am241s

Cs 136 Cd 109s .~

AgilO Co 575
· . . . .. Co 575

Cs136 Ce139s
· . . . . .. Cs136

· Cs136
. Ag110

..... La140

....... Sb 12.(1

"'--------
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~?-1098 GLY 2 G-6 XX 26.699 7 117.32 MIN 1.00000 8M 337r
LIBR=A982 REF TIME~ 274. 708 6 Calibration 1234
***************************************************************************

F:lV,--E:NERGY-GAMMA
V\E'v'

- SPECIAL ANALYSIS
BRANCH EFFICIENCY CPM CORR

FRAC FRAC CNTG DECAY
DPr1
NOW

ERROR
PCT

PC I /SMP('
AT TZERO

!:~,H, ~:! 4 1
hO (

(~~cll()9

1~2,2

'! ~':;' .;... r
,j'•. ~•• _. r.;,...1 ...

Hq;':~03

:nCf (

eJ, j. ,.-,
: ·;;tTJ , • .J.~

~Yi;:::: (

1. 582E+05 DAYS
59. 54) 1. 990000

4. 620E+02 D~:,YS

88. 03) 0 039000

2. 718E+02 DI1YS
122.06) 1.433000
136. 47) O. 000001

1. 376E+02 Df\YS
165.80) 0.800000

4. 6,~iE+Ol DA'yS
279.21) 0.815000

1. 151E+02 D/IYS
391.40) 0.642000

1. 10;;2E+04 D.tWS
661.64) 1.768400

LAMBDA= 4. 38iE-06
1 00000 7272. 792

LAMBDA= 1. SOOE-03
1. 00000 8028.696

LAMBDA= 2. 550E-03
1. 00000 3386. 192
1. 00000 430.360

LAMBDA= 5. 037E-03
1.00000 2899. 170

LAMBDA= 1.487E-02
1.00000 1453.986

LAMBDA= 6. 022E-03
1.00000 1919.381

LAMBDA= 6. 290E-05
1.00000 1582.950

DECAY= 9. 995E-Ol 41G
3. 655E+03 s 0. 13% 1. 647E+03

DECAY= 8. 390E-Ol 2G
2. 059E+05 s O. 121. 1. l05E+05

DECAY= 7. 420E-Ol lOG
2.363E+03 s 0.221. 1.434E+03
4.304E+08 s 1.35% 2. 612E+08

DECAY= 5. 547E-Ol 3G
3.624E+03 s 0.27% 2. 943E+03

DECAY= 1. 756E-01 2G
1.784E+03 s 0.371. 4. 578E+03

DECAY= 4. 943E-Ol 5G
2.990E+03 s 0.291. 2.724E+03

DECAY= 9. 927E-01 3G
8.951E+02 s 0.351. 4.062E+02

y 88 1.066E+02 DAYS
898 898. 00) 0.920000

1. D~E'; (:L836. 1. 0) 1. 000000

LAMBDA= 6. 502E-03
1. 00000 2129. 789
1.00000 1268.734

DECAY= 4. 673E-Ol 8G
2.315E+03 s 0.28% 2. 231E+03
1. 269E+03 5 0.291. 1. 223E+03

."',-- '

C (} /.:.,0
1. j, ~l3 (t 1. ~?:;:, 21 )
1:333 (1332. 48)

o 999200
1. 000000

LAMBDA= 3. 608E-04
1.00000 1791.814
1. 00000 1565.447
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DECAY= 9. 587E-Oi 5G
1.793E+03 s 0.28% 8. 426E+02
1.565E+03 s 0.301. 7. 356E+02



: I! IF T'l'·"fI'" ,L 'v r: ! ll'lr.:------Y (----- HEY THERE!
t""~r4O>r.111""l"'1 """'~l!"" ~.,...c.~r:,r t' ,; \"/01. tr\L, H:'~I

:-~****************************************************************************

/~~:--\1 098 GLY 2 G-6 XX 26. 699 i il? 32 MIN 1. 00000 SN 337
, '\

LIDR=A982 REF TIME= 274.708 6 Calibration 1234
~~**************~,********~&**************************************************

* Group. . . . . . . . . . . . . . . . . . . . . . . 1098 * Time of count 26.699 2007 *
li, Samp 1 e. . . . . . . . . . . . . . . . . . . . . . ;;~ * ~~ e fer en c e GMT... . . . .. 274. 708 2006 ~:

< Element........... ........ * Elapsed Live Tm..... 117.3167 *
TqpE cod€~.... GLY -!1' Dead Time Pet , 5.160334 *

( ~r. ID.... ~"'" 74159-207 (JR) * BackgT"O\Jnd GMT _ 1.811 2007 *
.~:. C';E-omet"\yJ detector.,........ XX-6 1~ Standard GMT 4 • • • •• 26.607 2007 *
~:' f\1i. qut<t.. .. .. .. .. .. . .. .. . .. 1. '* Days since TO.......... 116.9906 *
.~~. lJnit of Aliquot SMPL * l-ime on 8: 46 PST 26-.JAN *
, Data SheE·t Units pel /Sr1PL~' Time off , ., 10: 43 PST 26-JAN *
ii U.Dr·aqj ,.... A982 ,*. Calc Time 15:24 26-JAN-07 *
***************************************************************************
,t'· rHope. . , 1. 003945 '* Width slope............ 0.010932 *
·i=i· Int.er'cept,......... -.2480S6 * ~Jidth offset 0.0 *
ij· X';H;'2 TER!"'L ... , ... , -0. 15754654E-05 * Sens i t i vi ty. . . . . . . . . . . . . .. 4, *

NP: [7. 67J337. GSP 38 PEAKS

~***************************************************************************
F) ji., TT ENRG LEFT WD 13KGr.iD FWHl'1 AREA CHAN CPM ERR EFF ~, FIT~ ,

5 21. 6 • r::.. 121.96278 .., 1.41954463 21. 8 1. 67E+04 O. 10. 061 O****-r..*J.w ",_.

'\ ~1 5 ':l~ Lt· 1.8 12:3;;~71. 87 1- 621896731- 25, 5 1. 62E+04 O. 10. 098 0 O. 00c. ::l.
\ ) .....J

3~! . 0 32 1~;:~90842 • 43 50326 33, 0 4. 29E+02 1. 60. 214 0 O. 00-- -;,,,1 U .' J.,

t.) 0 4,3. .., l1·J. 6203969 2. 34 15016 43. 3 1. 28E+02 5. 00. 484 0 O. 00"'-
I:: ,- 50.

,., 46 18278;;'?17 "':} 38 87732 50. ~j 7 "'J.8E+02 1. 10. 762 0******~,,' :;; <::: ...... ,J

ti 5 5 Q 9 46 181.49876 'I 58 85:-)220 59. 9 7. 27E+03 0, 1 100. 0 O. 00, . ....
7 4 67. l.~ 66 14106504 .., 32 21.325 67. il- l. 82E+02 ~:. 1 100. O****~~*c...

a 4· 71. C} 66 14394565 3, 54 65151 71. 6 5. 55E+02 1. 9 100. 0 O. 00
tj" .1- rt: 0 66 14217309 ""l 13 92856 75. 0 7. 92E+02 O. 9 100. 0 O. 00. -,. <::...

10
,.., 85. 1. 84 9 89685 l. 45 24466 85. l. '"l 09E+02 1. 5 100. 0 94. 10t-;;: <::...

1 1 2 8E3. ,', 84 91.2<:"1682 1- 46 941839 88. ~, 8. 03E+03 O. 1. 100. 0 O. 00c.: c:.
J;,~~ 0 105, 'J 101 10192962 8. 08 6844 105. 1 S. 83E+Ol 1;;::. 0 100. 0 O. 00.J

J :3 0 122. 1 1 18 8130959 l. 40 397213 121. 9 .... 39E+03 O. .... 100. 0 O. 00..;I. e:.
llt r: 13'6. 4 132 9126581 l. 7":> 50483 136, 2 4. 30E+02 1. 3 100. 0 O. 00.1 • -.J

1 :; 0 143. 0 141 , 81565 2. 11 1238 142. 7 1. 06E+Ol 36. 6 100. 0 O. 000

16 0 165. cl 160 J.l1~J.8039 1. 97 340047 165. 5 2. 90E+03 O. 3 100. 0 0, 00
:L"1 0 188. 1 185 6 60'713 2. 28 1077 187. 7 9. 18E+OO 36. 2 100.. 0 O. 00
18 6 196, 1 194 8 31354- 2. 27 1847 1.95. 6 1. 57E+Ol 12. 9 100. 0 15. 90
19 6 199. 0 194 8 63708 1. 89 13324 198. 5 1. 14E+02 3. 1 100. 0 O. 00
t-'}~.c: IT ENRG LEFT WD BKGND FWHI"1 AREA CHAN CPM ERR EFT K FIT
.;:::(/ 0 203. 7 202 5 51540 1. 81 2269 203, .... 1. 93E+Ol 15. 3 100. 0 O. 00<':.

~:>'1 0 255. 1. 251 8 62861 '1 04 10500 254. 4- 8. 95E+Ol 4. 2 100. 0 O. 00c:..,

22 0 279. 2 274 10 67411 "'l 05 170497 278. 4 1. 45E+03 O. 4 100. 0 O. 00c:...

23 0 310.9 308 6 34301 1. 71 744 310. 0 6. 34E+00 39, 5 100. 0 O. 00
;:?4 I' :391, 6 385 11 55014 -, 09 225117 390. b 1. 92E+03 O. 3 100. 0 O. 00..J c...

c:'. ~:J ":) 511. 0 506 8 31795 2, 92 5690 509. 7 4. 85E+01 S. 6 100. 0 O. 00
~:~~l·: (; J:.., "":Ie, '7 636 :J 1 sr;i{.} 1. ~) ,.sO 4;::)0 638, 1 3. 67E+OO 48. 3 100, 0 O. 00._J .... ,f. l cz... _

" \ :"·'7 () 661- b 654 13 52~i71 "'1 It5 1!35716 659. 9 1. 58E+03 O. 3 100. 0 O. 00C'_ •
.<, ) ;2B () 690. 8 687 7 28520 '"l 96 568 689, 0 4, 84E+00 4,9. 4 100. 0 O. 00C ..

""If,'"J 0 813. 6 808 10 25698 3. 09 ::'i949 811. 7 "j 37E+Ol 7. 8 100. 0 O. 00'to..;... I .....
"':~C" 0 820. 3 817 7 18067 3. .- 372 818. 4 "j 17E+00 60. 2 100. 0 O. 00J._1 ......

898. 0 888 16 47530 "') 88 249790 895. 9 2. 13E+03 O. 3 100. 0 O. 00c:....

~:~ L_
-:-: 912.. 2 907 9 27771 2. 61 2656 910. 1 2. 26E+Ol 11. 5 100. 0 O. 00
" J. 1. ';-:3 ~'. 1162 17 24954 2 ~b ?1-n?1 1 1 171 0 l. 79E+03 O. ..... 100. 0 O. 00j'. C,: ..:.l
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1. 57E+03 O. 3 iOO. 0 O. 00
::~ . 75E+OO ' ~> 8 100. 0 O. 000",.,

2. 06£+00 4q 0 100. 0 O. 00, .
1. 27E+03 O. ":} 100. 0 O. 00~.'

1. 22E+Ol 7. 6 100. 0 O. 00;,'" 3G n lB50 0 1843 11 2689 4. 58 1428 1848.3
I ~ - •

\,--,' Fl~JHt1=<:)GRT( 6.01953E+00 + 4. 84391E-03 J·}E)
r.r~ -',

(
\

(-" c~ t 33;2. r.: 1:323 1- 6 ~'1r:1"'1 i 3 &16 1~3~;J\~56 1 330_ 3...1 r:-_c.Oe.

:] t.~~ r') 1 C,()l~;' _ I..... 1603 1. '\ 1 1 Li·~;l!- :..J. 2Sr 323 1 607 Ci.j \,.,

..36 () 1 , 1. i.J . <::; 1 ;-Ji)~l 1 t", 3r.!;! .1 ·...._1 1. 1', 2~l;2
., 70S'. t.''...... ..., 1-

" (i J 835 4 1 8~'?;2
'i......" 525c':- 4- ~"'2

..
401,880~? 1 833. 8•.... ' .1, ~;... ;:::.. 1.

**~***************************************************************************.
BACKGROUND INFO 1098 GLY 2 26.699 7 G- b BG DATE i.811 7

,--. ·""·'~~·~·~**·J<.****:(~*******-l"~****-l!·*****,~*"'';'~Hi-';'~* ';i-**~'*",***~i-*-9.'****************************:~'

v--------PEAK----~----v

ENEHG'y' CPM %ERROR
v--~---BACKGROUND------v

ENERGY CPM %ERROR
y-·-----NET----v

CPM 'l.ERROR

<~~ 12. 1. 7 2;:2. 6436 11. 51
1173.17 1791.8297 0.28
1332. 53 1565.4762 O. 30

o PEAKS REJECTED BY

t.96. 11
19'::;.00

:~.' J 1. ()~1

t O. S~)4~,

15.71.1·65
113. 5738

1453. 303:;!
Ll·8. 5016

1SS:L 0308

36, 63
12. 93
3. 13
O. 3'7
!::; 58
a 35

143.00
198.00
198.00
279.00
511. 00
661. 60
911. 1,0

1173.20
1332. 50

Bf.iC~\GfWUND

O. 1067
0, 1287
O. 1287
0.2460
~~. 3106
O. 0853
O. 4260
O. 0430
O. 0532

0.00
O. 00
o. 00
O. 00
3. 31

28. 48
15.85

O. 00
28. 93

iO.4478
15. 6178

113.4450
1453_ 0573

46.1910
1582.9454

22.2176
1791. 7867
1565.4230

37. 01
13. 03
3.14
0.37
5. 87
0.35

11. 74
O. 28
0.30

**************~**************************************************************.
INTERFERING ISOTOPE ANALYSIS 1098 2 26.699 7 G- 6
')i'·';.-);c~c:;:;-i~ii-i~~(·o}~·*i;'i;'**i~~-k--ll·*->:;'***-j~-l~-j\o*oj;r*~~·;-;'-~·**·1;'*****if*.j;i·*~!--l\·'*·1;'****·l:i-~·****oj:!·*********1l-*'******; ".
SF'tJNF TI-\BLE SAVED IN GSTOR SAYS NATO NOT REQUIRED

- /_~.., (

. \.
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· GC USED IN DATA REDUCTION OF SAMPLE 1098 2 GLY RUN AT 26.699/2007

OF 1.. f-Jl1i2007BAC~I,GRDUI\ID FOR (;;EL I DET:ECTm~ L~

, ".
E:i\~F~F~ G~{ CF'i'1 H~RClP E!'~.!EPG\·" cpr"!

C)_ 6~L 0 O. 6224 50. 14 51 1 0 2. 3106
~?~2 . C· n 7505 ....,....)

i~6 583. 1- O. 5t,62\..r. c.;..C'_.

l.l~:'~, 0 O. 1067 O. 00 609. ~,) O. 9957w

J.g6. 0 O. 5077 1. c: 50 661 6 a. 0853..1'.

J. t:?f:i. Cl O. 1287 O. 00 727. 2 O. 1281
,~ ;238 b 1 1958 ""lQ 75 846. 0 O. 0625c:.., .

~2·/9. 0 O. 2'l60 0, 00 860, ,~ a, 105:3
?Q- 2 O. 4169 19, 60 91- 1 1 O. 4260--, ~,

~'3~:l8. 4 0 2057 23, 5~,) 968. 9 a. 3063,.J

351 9 o. 8857 12. 7'7 1001 0 O. 0716

E~FtROf~

3. 31
1S·. 50

5. 07
28.48
17.80

O. 00
19.95
15.85
28, 89
69. 65

B\jERGY
1120.3
11.73.2
1238. 1
1.332. 5
1337. 7
1461.0
1586. 0
1591. 0
1729.6
1764.5

1375. 0 iYJIN
CPf'''j ERROR

0.3595 13.96
O. 0430 O. 00
O. 1603 14.78
0, 0532 28. 93
0.0000 0.00
3.1055 9.84
o. 077:::1 O. 00
O. 1130 31. 59
0, 0661 22. 69
0.3674 9.04

GELI STANDARD EFFICIENCY QC FOR DETECTOR G- 6 ON 1/26/ 7

HIGH RADIUl'i STANDARD LOt.! RADIUM STANDARD

NORMI-\L I SED % L.ENGTH IN NORMALISED 'Y. LENGTH IN
GMT YEf\R cPt·, ERROR t'liNUTES G!"n YEAR CPI"! ERROR MINUTES"

:,~:3C2 , 9C)5 6 1 333E1 1 ""} 583 "73, 320. 990 6 1. 3895 15. 941 50.A.. c...

:~:~ /~< r.:; _ 85;2 6 1 3~HEJ Ii. 9Si 6"::1 321.. 801 6 1- 3496 13. 162 25......,.
;] ~:~~ ;.:;~ . '74t, 6 1. :1080 1 "1 C.,.', 24. 322. 821 6 1. 3393 13. 918 22.C'_. j, "+
~¥J c ...·) B:l4 6 1- :3114 1.2. "'''7'"'"''' 30, 336. 876 ; 1, 3866 16. 427 40., .. i ~....; '_..I ...J:I' ...J 0

~3 ~;l:; . 660 /6 1. 3386 1 .... 451 111. 3/+9. 900 6 1. 4000 17. 996 30..I, ~1.

/L c'\3EJ 7 ; :'191 :-J 12. 530 18, NG 352. 766 6 1. 390;;:: 16. 717 35..L •

4. 854 "7 1. 4380 11.. 424 46. NG 353. 774 6 1. 3305 13. 970 27."
~) ,

-T ..... #"" '7 '1 435L~ 1 ~l '171:;- 24. NG 356. 784 6 1. 336<;:' 13. 4·77 23.-
/::t~ .I., e:.; • t:;_. _}

'f '\ Zl(} , 762 ... 1. £1·106 1l. 030 21. NG 4. 652 7 1. 3440 13. 744 26...u /

~Z[·). 607 ..,.
1. l.i-487 13, 714 22. 1\IG 20, 778 7 1. 3707 13. 413 21. NGf

_.,,.1

.4VERAGE 1. 3227 0, 01 :'i AVERAGE 1. 354:=. o. 025

CALIBRATION LINE FROM STANDARD FOR G- 6 OF 26. 607 7
ENERGY= -0.248056 + 1. 0039451*CH + -1. 575465E-06*CH**2
FWHM =SGRT( -0.6836 + 0.010933*ENERGY) CC060= 3.726)

EFFICIENCIES FOR GEOMETRY XX 6 CALIBRATED 33.000 1990

ENEPGY % EnTV H.IERGY '/ EFFCY ENERGY % FFFCY ENERGY % EFFCY;.

:3:;. 0 100. 000000 130. 0 100.000000 350. 0 100.000000 1500.0 100.000000
60. 0 100. 000000 1.4·0.0 100.000000 400. 0 100.000000 2000.0 100. 000000
BO. C 100. 000000 150.0 100.000000 500. 0 100. 000000 2500. 0 100.000000
~w. 0 100. 000000 170.0 100.000000 600. 0 100.000000 3000.0 100.000000

:tOC,). 0 laO. 000000 200. a 100. 000000 800. 0 100.000000
11.0.0 100. 000000 220.0 100. 000000 1000. a 100. 000000
l~:W, 0 100. 000000 250.0 100. 000000 1200. 0 100.000000
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r:; J I a'
.,;, lbX ! ~!}E -1'r'j-t f "... i! 't------\/... ~ . • ,J. . ¥ (----- HEY THERE!

: ~ i~']~'~~i~*~'******************~'*******i~**~0****************************************

(-~/--<l098 GLY 2 G-6 XX 26.699 7 i 17, 32 tylIN 1. 00000 8M 337(·
LIBR=A982 REF TIME= 274.708 b Calibration 1234
***************************************************************************

.~.*******************.~***~~**~,.~~.~~*.**************************~.****************
~.. Group. 1098 * Time of coun·!; 26. 699 2007 *
'~':' f;;arnp 1 e. '"l {~ Reference GMT. 274. 708 2006 -11:~::..

'5"::- El ernE!l1t. * Elapsed Live Tm. 117. 3167 *
.> 'T"- ~J P f! code. GL_ \{ * Dead Time Pet. 5. 160334 *
-i:- ID. 74159-207 (JR) * Background GMT. 1. 811 2007 *
.~1. ()eD/TH~tT'Y' detectoT'. XX-6 * Standard GMT. 26. 607 2007 *
,,:~, filiq.uot. :t. *' Da~! s since TO. 116. 9906 *
,~r Unit of ,c,liquot. Sf1PL * Time on. B: 46 PST 26-JAN *
~:~ l}ij ta She.",t; Un its. PCl ISf'lPL il- Ti.me of·P. 10: 43 PST 26-JAN *
,~~. :",_1. br-:.73Pt;I, (,882 * ""'",1..- Time. 10: 52 26-JAN-07 *I..., .............

***************************************************************************
;~~ f31opt.'. 1. 003945 * Wi d th slope. O. 010932 -r~

I f1 t i? T~ C e pt. - 248056 ~~ ltJi d th offset. - 683575 *
X '~'~'ff~~ TERf'1. -0. 1575465,!,'~E-0!:) -11- Sensitivitlj. 4. *
NP: [7. 67J~337. GSP 38 PEAKS

****************************************************************************
rjv;~ IT H.lRG L.EFT ltJD BKGND HJHI"! AREA CHAN CPM ERR EFF K FIT

.; 5 21. 6 18 12196278 " 141954·463 21. 8 1. 67E+04 O. 10. 061 0******,I. i:.'.

) "') 5 25. 4 18 12327187 1. 621896731 25. :::. 1. 62E+04 O. 10, 098 0 O. 00e...

./ 3 0 ""v''''") 9 32 4290842 1. 43 50326 33. 0 4. 29E+02 1. 60. 214 0 O. 00-...le::;..

·4· r 4·3. 2 41 6203 L?69
..., 34 1.5016 43. 3 1. 28E+02 ~" 00. 484 0 O. 00....J c.

:;) 5 50. 2 46 1.8278217 3. 38 87732 SO. 3 7. 48E+02 1. 10. 762 0******
(;, c' Cr" 9 46 18149876 1. 58 853220 5'7' . 9 7. 27E+03 O. 1 100. 0 O. 00•J -' i .

4- 6:.' 4 66 14106~,Ol+ 2. ......}~J. '"11 ?~)". 67. 4 1. 82E+02 ,..., 1 100. 0******f ./ . ...JC_ ,;:,...... ",....;.~..~ ~ .
!~.,~ 4 71. 6 66 14394565 3. 54 651::,1 71. 6 5. 55E+02 1. 9 100. 0 O. 00LJ-

CJ 4 ""1:: 0 66 14217309 2. 13 92856 75. 0 7 92E+02 O. 9 100. 0 O. 00/ f ....L

1 c~ 2 Br." 1 84 9 89685 1. 4S 244617.) 85. 1 ., 09E+02 1. 5 100. 0 94. 10• ::Jo. e::;..

1. I
...,

88. 2 84 9129c)82 1. 46 941839 88. 2 8. 03E+03 O. 1 100. 0 O. 001:::

1 ~~1 0 105. 3 101 10192962 8. 08 6844 105. 1 ::: 83E+Ol 12. a 100. 0 O. 00-' .
,~ r-', 0 122. • 118 8130959 1. 40 397213 121. 9 ,.., 39E+03 O. 2 100. 0 O. 00.i •.:..i J. ..:l.
·f I! () 136. .q. 132 '=7126581 1. 73 ~,O483 136. "1 4 . 30E+02 1. 3 100. 0 O. 00..L "'1' co.

1 ~:) 0 143. 0 141 6 81565 2. 11 1238 142. 7 1. 06E+Ol 36. 6 100. 0 O. 00
16 r\ 165. 9 160 11128039 1. 97 340047 165. 5 2. 90E+03 O. 3 100. 0 O. 00',}

1 7~
,~ 188. 1 185 6 60713 2. 28 1077 187. 7 9. 18E+QO 36.2 100. 0 O. 00v

iD 6 196. 1 194 8 313S4 2. 27 1847 195. 6 1. 57E+01 1~:. 9 100. a 15. 90
19 6 19C;' . 0 194· 8 63708 < 89 133;"-:4 198. 5 1. 14E+02 ~, 1 100. 0 O. 00.L. .=t •

PV IT ENRG LEFT WD DV,GND FWHM AREA CHAN CPM ERR EFF II, FIT
;;:?() 0 203. 7 202 5 51540 1. 81 2269 203. ~? 1. 93E+Ol 15. 3 100. 0 O. 00
1;21 0 255. 1 251 8 62861 ,.., 04 10500 254. 4 8. 95E+01 4·. 2 100. 0 O. 00<:..

22 0 279. 2 274 10 67411 ., 05 170497 278. 4 1. 45E+03 0.4 100. 0 O. 00e::;..

;':~:3 0 310. 9 308 6 34301 1. 71 744 310. 0 6. 34E+00 39. 5 100. 0 O. 00
~~~: 4 (\ 391. 6 385 < < 55014 2. 09 225117 390. 6 1. 92E+03 O. 3 100. 0 O. 00.L J.
,"-, ro- O 511.. 0 506 8 31795 2. 0'-' 5690 509. 7 4. 85E+01. 5. 6 100. 0 O. 00--;:: :.:) fr.:..

0 6~'" "7 ~ ,.., ,:
5 18961 -) 60 430 638. 'f -. 67E+OO 48. 3 100. 0 O. 007.~ ·C) ,'::' C1 . b~"=" c;... ... ..:l.

/ \ (,'::. / () 66l. 6 654 1 "~! 52C171. '"' 45 H35716 659. 9 1. 58E+03 O. ~3 100. 0 O. 00
)

.,.., Co,
'- ~?E; 0 690. 8 687 7 28520 ..... 96 568 689. 0 4. 84E+OO 49. 4 100. 0 O. 001:::. ~

2(? 0 813. 6 808 10 25698 3. 09 3949 81l. 7 3. 37E+Ol 7. 8 100. 0 O. 00
30 0 820. 3 817 7 18067 ..., 13 372 818. 4 3. 17E+OO 60. 2 100. 0 O. 00..:l.r, -; 0 898. 0 888 16 47530 2. 88 249790 895. 9 ..... 13E+03 O. 3 100. 0 O. 00....,).1. c:. .

32 0 912. 2 907 9 27771 ..... 61 2656 910. 1 2. 26E+Ol 11. 5 100. 0 O. 00c:..
:3:3 [> 11.73. 2 1162 :1.7 24954 '":> ":\11 1'")11"\-)1 .. 'I 'I ..,. '! 0 1. 79E+03 c!. 3 100. 0 O. 00

180



. ;::.~il·
I'" i 1'""\ .....1.1) 5 1 ,....~ ...... ""'. • 6 22E3;;';: 1 3 66 18:-~656 1:330 ~\

\) ".':h..)r..:.. • ... .....Jc..:.-J J. '..'
It" ....... 1 60cr'. 0 :1. 603 1 0 1 1- .l~. :3/, ;:3. ""'}l:;:l ...'t"....~ 1. 607 0'. "/ ::t \..i e.- , '\.JC'.~:~1. ,
'; r.":,~, () 1 7 :I. n Cl 1 ~7()L! j !". IJCJ '']- J 3. 14 ~242 '1 709 0'-01. I '".{ -.' J f:",. J.

< 57E+03 O. '""' 100. a 00
--

.I.. ~:> O.
2. 75E+OO 6~? 8 100. a o. 00
'i 06E-t·OO 4'7'_ 0 100. 0 O. 000:::;.

l. 27E+03 c:. 3 100. 0 O. 00
1. 22E+Ol 7". 6 100. a o. 001848. 31.428

,)/ () 1835. 4 1822 22 5256 4 72 148802 1833. 8·8 r-q;··. ~ IS-(" a . 8Yj~, i 1 ~")68""'. 4. :::'8'( 0C.~ V =-J. J. a:;,..~ _ ....:..""" ...i

i:"l,H...jtTI."..q~'·'T; J., 01C;ll:::3"...·(iri + Ll.,.84391E-03 ~¢E.)/".__., ..··,t t, ,,- .....l'lYt\ I' '_I. •... _,~ .t:""t' .. '>-J'

.----
·l~·"·~~·i'··~·I.H'·f!-·~!-*-?·**-R·*·~!--j;~*·~H:!-***-l~·l!--lH!-**~!-';"-l!-*-1."·f'-~>-**·l:!-·li··li·*f<-************~~·R-*-l!-***1i·***************;

BACKGROUND INFO 1098 GLY 2 26.699 7 G- 6 BG DATE 1.811 7
·j;,·l~'i-;.·;",:,oC~~·l!--j-HH;·-t<-****~-i-***io~~I·****·~·***-l:<·***·R··li-·*';i-*-!H;'****-j-~-j.,c-l-!-***********-l\'****-l:i'********~***,---·,i

v--------PEAK---------v
ENERGY CPM XERROR

v------BACKGROUND------v
ENERGY CPM %ERROR

v------NET----v
CPM XERROR

iO. ~)S45 3ti. 63
196. 11 15. 7465 1;;~. 93 198.00
199.00 11:1.57383.13 198.00
:.D'9.151453.3032 0.37 279.00
51 4 03 48.5016 5.58 511.00
66160 1583.0308 0.35 661.60
t?lt2, 17 :;;:':;? 64·36 11.. 5j 911.10

1.11'3.1717'?1.8297 0.28 1173.20
1332.53 1565.4762 0.30 1332.50

o PEAKS REJECTED BY BACKGROUND

O. :l.067
O. 1287
O. 1287
O. 2460
2. 3106
O. 0853
O. 4·260
O. 0430
O. 0532

0_00
O. 00
O. 00
O. 00
3.31

28. 48
1.5.85

O. 00
28. 93

10, 4478
15.6178

113.4450
14::.3. 0573

4·6. 1910
1582.9454

22.2176
1791. 7867
1565. 4230

37. 01
13. 03
3. 14
O. 37
5. 87
O. 35

11. 74
0.28
O. 30

~ ..~.************~,********.~******************************************************~
INTERFERING ISOTOPE ANALVSIS 1098 GLY 2 26. 699 7 G-' 6

(0
SPANF TABLE SAVED IN GSTOR SAYS NATO NOT REQUIRED
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· pc USED IN DATA REDUCTION OF SAMPLE 1098 GLY RUN AT 26. 699/2007

" (
BAC~{,GROiJi\1D FOr;: (;ELI DE"Tt:CTCiP OF E111/2007 :t37S~<~'_t 1.- () I'"1IN

f:ft.i·EH(iV CFl!"i ERFWR EhlERCV CP~'i ERROR ENERGY CPM ERFmR

(J '._0, r\ \J. 6224 50. 14 511- 0 2. 3106
,..,

31 1120. 3 O. 3595 13. 96Or'::". ~, ..::>.
0#'1' 0 O. 7505 ~4' 46 583. 1 O. 5662 19. 50 1173. 2 O. 0430 O. 00I/.;..., e..c:...

( \ 14-3. 0 O. 1067 Ci , 00 609. 3 O. 9957 5. 07 1238. 1 O. 1603 14. 78
J.81':1- a O. 5077 15. 50 661. 0 O. 0853 28. 48 1332. 5 O. 0532 28. 93
198. 0 O. 1287 O. 00 -.'"}..,. 2 O. 1281 17. 80 1337. 7 O. 0000 o. 00I c:;./ .

23£L 6 .. 1958 ;~9. 75 846. 0 O. 0625 O. 00 1461. 0 ...... 1055 9. 84 -~

J.. ..::>.

;~~ ~'! t:.? . 0 O. 2460 O. 00 860. 4 O. 1053 19. en- 1586. a o. 0773 O. 00J ••)

295. 2 O. 4169 19. 60 911. 1 O. 4·260 15.85 1591. 0 O. 1130 31. S9
3~38. 4 O. 2057 "1'< 53 968. 9 O. 3063 28. 89 1729. 6 O. 0661 22. 69c.. ...,.

351. 9 O. 8857 12. -r-,. 1001. 0 O. 071.6 69. 65 1764. 5 O. 3674 9. 04/ I

GELI STANDARD EFFICIENCY ac FOR DETECTOR G- 6 ON 1/26/ 7

HIGH RADIU,'i STANDARD LOW RADIUrl STANDARD

NORMALISED I. LENGTH IN NORMALISED ./ LENGTH IN,.
GI'1T YEAf~ CPM ERROR MINUTES GMT YEAR CPt'1 ERROR MINUTES;

3::J<.~:;. 905 6 1. 333El 12. 583 73. 320. 990 6 l. 3895 15. 941 50.
3.lt·~1. 852 b 1. :1218 11. 981 6:3. 321. 801 6 1. 3496 13. 162 25.
:3 ~~~~2. 746 b .. 3080 1 '"'} 674 24. 322. 821 6 1. 3393 13. 918 22..I.• J. e_~
, .. ';.J.......' ••, 8:34· 6 1- 3114 12. 373 30. 336. 8-' . 6 1. 3866 16. 4·27 40.~':l, :;:} I..:,{ • ,0

·3~;fJ. 660 6 l. 3386 13. 451 111. 349. 900 6 1. 4000 17. 996 30.
LL ,:S3t"3 -, 1. 3913 12. 530 18. NG 352. 7' , 6 1. 390::? 16. 717 35.f ,00

4. 854·
...,.

1. 4380 11. 4·;>'4· 46. NG 353. 774 6 1. 3305 13. 970 27.,
~.:l. 755 "7 1. Lj·354 1 ~, 275 ;:'~4. NG 356. 784 6 1. 3369 13. 477 23.<:: .

/~ i:~~() . 762 7 1- 41.06 11. 030 21. I\IG 4. 652 7 1. 3440 13. 744 26.\ (
\ ;'::!C.L 607 7 1. 4487 13. 714 22. NG 20. 778 7 1. 3707 13. 4·13 21. NG

AVEf~P,GE 1. 3227' O. 013 AVERAGE 1. 3545 O. 025

CALIBRATION LINE FROM STANDARD FOR G- 6 OF 26.607 7
ENERGY= -0 248056 + 1.0Q39451*CH + -1. 575465E-06*CH**2

( FWHM =SGRT( -0.6836 + O.010933*ENERGY) (C060= 3.726)

EFFICIENCIES FOR GEOMETRY XX 6 CALIBRATED 33.000 1990

Eh!Er~GY

(",0.0

so. 0
90. 0

100. 0

],20. 0

,·C)

100.000000
100.000000
100. 000000
100. 000000
:1.00. 000000
100. 000000
100. 000000

ENERGY i~ EFFCY
130.0100.000000
140.0 lOO.OOOOOO
150.0 100.000000
170.0 100,000000
;:;~OO. 0 laO. 000000
220. a 100.000000
250.0 lOO.OOOOOO

ENERGY I. EF'FCY
350. a 100. 000000
400. 0 100. 000000
500. a 100.000000
600.0100.000000
800.0 100.000000

1000.0100.000000
1200.0100.000000

182

ENERGY % EFFCY
1500.0100.000000
2000.0100.000000
2500.0100.000000
3000.0 100.000000



2 GSTOR 337
._~,:,~,,~. ':::~ -~~·i~"~-~· ?::.'~~'1-~ I~'-fi--i;;' .~~ *~i;i' '~~p~:'-i-i-*1:~·ft-'~E--1~·-i~"H·';-·~'1~ *';:r~'~' '~'~. -s~ .):;;:~ ,~~.~~ ·;i-';i·~'-"p.:i::·i~·*.~;.* ~..~~.* -);;. ~:' -Y.-*'R-* f(o- *i~ **oX"*'* 'R- ,~**.~~ **i~* 'S1o**i~*'*$~

r--.

. . .. Cs137'

88sy

· . . . .. Co 575
· . . . .. Co 575
· Fe 59

C5136 Ce139s
· . . . . .. Cs13b

228
258

· . . . .. Am241s

Cs136
. .. Cd 1095

Cs134+ Co 60s
· ... " Co 60s

· . . . .. Co 60p
La140 Y 885

.. .. ....... .. ..... Sb125
· . . . . . . . . . . . . . . . .. Sn113
· . . . . . . . . . . . . . . .. Hg203s
· . . . . . . . . . . . . . . .. Co bOp

.. . . . .. . . .. . . . .... . ... . ..... Sn113s
.................. La140 Rul06 Na 22Ac228 Th2;28

Ac228 ...

Ac2~~~8 ...

,<\C2::28 '"

Ph ENERGY CPt'1 ~1~ERF:

1. 21 616659. 7';.~ O. 1-
2 25. 416167. 62 O. 1.
3 32, C"' 4·;:~8. 97 1. CJ7

4 43. .-,. 1'"1"7 99 5. 0t::.. ... ro::.. / •

:::. 50. 2 747. 8-; 1. 1-c_

t) :;;9. 9 '72'?;? 79 o. 1.
7 67. 4 181. 78 2. 1
8 71. 6 ee::: ~Li 1. 9_,'::;' oJ. ~ ~

q 75. 0 791. 50 O. 9
, (~ 85. t 208. 55 1. 5j.1-.-1

11 88. "') 8028. 18 O. 1.c..

12 lOS. 3 58. 3::~ 12. 0
13 122. 1. 3385. 82 O. 2
14 136. 4 430. 31 1. 3
15 143. 0 10. 45 37. 0
:te, 165. 9 289B. 5it O. '")

" I ~.I

1 -: 188. 1
,..., lel 36. 2,. I 7. ,-,

J.8 196. 1 15. 6;:! 13. 0
J C) 199. 0 1 1 ~~ 45 3. 1.. I W •

20 203. 7 19. 34 15. -,
":"

r'J 1
~~55. 1 8 C? 50 4.

...,
c-",l. ,:"
22 279. ;:.!. 1453. 06 O. 4
2:'::~ ::HO.

,..,
6. 34 39. 5"7

~~4 391. 6 1918. 8B O. 3
25 511. 0 .:.1-6. 1Sl 5. e;:'
." 639 . -y 3. ' -r 48. 3~-::..O .- 01

27 661. t:, 1582. 91:' O. 3_I

;}8 690. 8 4· . 84 49. 4
29 813.

,
33. 66 '7. 8.::::>

30 H2O. ;] 3. 1 iT 60. "}
t.;"

;'"'l'! 898. 0 2129. 19 O. :30.1.

~32 912. "') 22. 22 11. '7c. I,...,..,
1173. 'J 1791. 79 O. 3.... ,;..Jt c_

:-~4 1.332. t.:: 1565. 42 O. ....-, ~:>

'n: 1609. 0 2, 75 62. 8... J-_J

I'~ r 1. '71 O. 7' -, 06 49. 0~;\t) c.::..

~37 18:-l5. 4- 1268. 31:l O. 'J
'-'

38 1850. 0 ' ~ 17 7. 6l.~.

b

b
b

(

/\

<- )
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";}··l;'?,;'·1·'·1~~-**-fH:~··R--i:HHi-*·~··R-*·~-~-j:;'·:i-**~~·-l.*,.,H.c**,·:H·;'~-*·l~*,~ti·*·*~--l::·*i::·~H:-*-r.·*"~~;'-l:;'***·"~**-l';'*;'~**-l'<'*-l::'********,**("'i;

j 09;::\;:'~ GL.·y GSTOR 337 ' ."

COI1!'1ENl

.. Cs 136
· ..... Cdl09s

· . . . .. Co 60p
La140 Y 88s

88s

· . . . .. C s 137'
...................J

· ..... Y

Cs134+ Co 60s
· . . . .. Co 60s

::::::::::::~,

. . .. Co 57s
· . . . .. Co 575
· Fe 59

Cs136 Ce139s
· Cs136

· . . . . .. 228
.. . . ... 258 ,"--
· . . . .. Am241 s

· . . . . .. 8b 125
· . . . . .. Sn 113
· . . . .. Hg203s
· . . . .. Co 60p
· ..... Sn113s

La140 Ru106 Na 22

Ac228 .

NO GEN...

f\C 2::28 ....

NO GEN....

NO GEN .
NO GEN .

Ac228 Th228 NO GEN .

(,e 2;:'28 ...

p~l\ ENERGY CPI"1 %ERR
1 21. 616659. -~) ,"I 1Ie;.. ..... J.

,..., '")1::. 416167. 62 O. 1

"" c.. .... ..
"J 3" 9 428. 97 1. f::,.'_' c;. .

4 43. c:' 127. 99 5. 0
5 50. 2 747. 82 1. 1
6 59. 9 727~~. 7C,.1 0, ,

; , J.

7 67. 4 18l. 78 2. 1.
8 71. 6 555. 34 1. e;;'
a 75. 0 791. 50 O. 9I

to BS·. 1 ;;!O8 5'" 1. S~j

1.1. 88. 2 8028. 18 O. 1
1.2 105. 3 58. 3:-3 12. 0
1.3 122. 1 3385. 82 O. 2
1.4 136. 4 4·30. 31 1. 3
,( r.:: 143. 0 10. 4:; 37. 0L:::l

16 165. 9 2898. 5 i l· O. "J.... /

17 188. 1 9. 18 36. 2
J.8 196. 1- 15. 62 13. ~\\.,

1° 199. 0 113. 45 3. '1
,. I ,.
""}r, 203. -7 19. 34 15. 3r.:.. \~4 ,
.....)'f 255 . 1 89. 50 4. ~,

c..l <::.

;2;72 279. 2 14S:·L 06 O. L~

;2~3 310. 9 6. 34 'JQ 5'1-1 t •

24 ::-,9'1 . 6 1918. 8El O. --.
..:l

25 511. 0 46. 1 C) 5. c.~
.'

26 639. 7 f" 67 48. 3......
'")'"7 661. 6 1582. QC' O. 3C_I • _I

',0 690. 8 4. 84 49. 4r.:..w

29 813. 6 3::-~. 66 7. 8
:]0 820. "':J ":' 17 60, 2~J ....,.
~31 898. 0 2129. 19 O. :3
r)'"l 912. 2 22. '")~) 11. -;
...Jl:'_ r_l::.. ,
33 1173. 2 1791. 79 o. :3
34 133;;:. 5 l::;65. 42 o. 3
as 1609. 0 ~:. 7::; 62. 8
36 1710. 9 ~.) 06 49. 0;:;...

-,-;
18~j5. 4· 1268. 38 O. ":)

-;) , .J

:38 1850. 0 .! ") 1-'- 7. 6~ c;.. l

b

b

b

b

b

Db

(J

,()

184



<J r--,

Gamma spectromet~: \ri~~ency Calculation GELlOl JRPOLYNOMI,

y' 0.380207/· 5.41865sx' + 30.540480/·85.181835.' + 118.526974. ·61.486132

Polynomial Fit to Counting Data

4.0003.500

o Counting Oata
-Poly. (Counting Data)

3.0002.500

Logl(aV

2.0001.500

Detecto G1 100 mL Jar
Geomet!) JR Shelf 0 EFF.DATE

Stdl.D. (GLY)1098.2 13·Feb-07 1.000
Filename GELlOl JRO.EFF

%Dev 0.800

%Eff from 0.600
MI %SDof %Eff I.2!l!ID ~ Spline

5.26277 2.08009 1.775 0.721 1 0.400

4.96587 1.00931 1.944 0.696 -4
02004.38276 0.11444 2.087 0.642 5 fti

3.11318 0.41218 2.220 0.493 0 "# 0.000
1.74771 0.67692 2.446 0.242 -3 .§' -ll200
1.29184 0.36942 2.593 0.111 1
0.80214 1.77639 2.821 -0.096 4 -ll.400
0.53442 0.52998 2.953 -0.272 -7
0.45116 2.08065 3.069 -0.346 3 -ll.600
0.39547 2.64735 3.125 -0.403 3
0.26869 1.87047 3.264 -0.571 -2 -ll.800

#DIVIDI #NUMI #DIVIOI #DIVIOI -1.000
3.477 -0.796 0 1.000

avg #DIVIO!
(shaded calls ere manual entry, all others are calculeted)

Generation of Spline Points from Polvnomlal Equation
%Eff Ratio

Saline Values Prev Newl
keV %Eff LogkeV Log%Eff Calib Old Polynomial

50 4.53269 1.699 0.656 Coefficients
55 4.96120 1.740 0.696 x5= 10.0

60 5.23609 1.778 0.719 i!2 2: #0IV101 x4=

->.
65 5.38659 1.813 0.731 x3=

CO 70 5.44124 1.845 0.736 x2=
c.n 80 5.35704 1.903 0.729 xl =

90 5.12692 1.954 0.710 xO=
100 4.83508 2.000 0.684 2 #DIVIDI
110 4.52730 2.041 0.656 i130 3.94493 2.114 0.596
150 3.44963 2.176 0.538 ~

1.0

170 3.04357 2.230 0.483
190 2.71277 2.279 0.433

"#

250 2.03112 2.398 0.308
300 1.67826 2.477 0.225 Zii lU #DIVIOI
500 1.00580 2.699 0.003
700 0.72806 2.845 -0.138

1000 0.51550 3.000 -0.288 Wi Zag #DIV/OI
1400 0.35649 3.146 -0.436
2000 0.24971 3.301 -0.603

0.1

3000 0.15960 3.477 -0.797

._---

Spline Data

r-.o
Segment. between spline data

""
o Original Counting Oat8

r-...
l)r---.,

"-

'Q.

........ I),
.......

10 100 1000 10000

KaY

.---



ND: E25,4JGELI01JRO. EFF

!
~.

()

1L~--Fr::B-07 Page 1

" -',
(---.J
I~'
i .,.. ".~ ..~~ ..... -... .~'.. ~- -- -. "~~.- ~_.

it.EV

s;~ L~. 7()4·35
~:::~~? 4. 7'-:?-0(;5

t 12 4. 46()St~

1 j .4 4. :3C?~,9t~

~~ 1. E; 1.:::-. 3.L!·6"71
220 ~::. 32422
~~~;?:? 2 3C)214

3~24 t.55368
::)2c.l i.5441.2
328 1,53469
:330 1,52536

43~! 1. i 6450
434 1. 15912
436 1. 15380
438 1. 14852

(;'<"""'.

/---'.
1. 14328
1. 13810
1. 13296
1. 12787
1. 12282
1. 11782
1. 11286
1. 10795
1. 10308
1,09825
1.09347
1,08872
1.08402
1.07936
1. 07473
1. 07015
1,06560
1. 06110
1. 05663
1. 05220
1. 04780
1. 04345
1. 03913
1.03484
1.03059
1.02637
1. 02219
1. 01804
1. 01393
1.00985
1.00580
1. 00195
0.99813
0,99434
0.99058
0.98685
0.98315
0, 97947
0.97583
0.97221
0.96862
0.96505
0.96152
O. 95800
0, 95452
0.95106
0.94762
0.94422
0.94083
O. 93747

440
442

472
474,
476
478
4,80
482
4,84
4·86
488
490
492
4·94
496
498
500
502
504
506
508
510
51 ;;,~

514
516
518
520
522
524·
526
528
530
532
534
536
538

444
446
448
450
452
454
456
458
460
462
464
466
468
470

1.42173

1.51615
1. 50706
1_ 49806
1. 48918
1_48040
1. 47172
1. 46315
1, 1+5Ll-67
1.44629
1. 43801
1.. 42982

1.20939

1. 40580
1,39798
1.39024
1.38258
1. 3:7 501
1. 36752
1. 36011
1. 35278
1. 34553
L 33836
1,33126
1.32424
1. 31729
1.31041
1. 30361
1.29687
1.29021
1. 28361
1.27708
1,27062
1. 26422
1.25788
1. 25161
1.24540
1.23925
1.. 23316
1. 22713
1. 22116
1.21525

1.20360
1. 19785
1. 19216
1. 18652
1. 18094
1. 17541
1. 16993

362

332

384

364
3S6
:168
::'1"70

428
430

334
336
338
340
::'142
:344

348
:350

386
:-i88
:390
392

374
376
378
380
382

354
356
358
360

422
424

II -4. .~

··f·;,O

418
420

396
398
400
402
404
406
408
410
412
414

1., 9.b525

~:. 2804,7

:1 84530
L 83131
j.81752

1,88856
1.87392
1.85951

1.99765
1. 9E;1~32.

2. 1C) 1. 98

1. ~l~7'735

:l, 76"'t34
1 75152
1.73888
1.. 7',2642

1, 7;:'055

1.91853

~?, 04-84-0

1 71.4·13
1.. 702C)1
1,69005
1. 6'7826

2. 19763
<::,;. 1778:3
:!.15837

1. 65613
1. 64528

1,58306
1. 57314

;?, 06596

1.. 59:;~10

~?03ii;;2.

;;:1, 01.4;~!5

=~. ~~592C'

2. 23831
;~. 21.779

"'"'1. r- ,~~

r.:.: ::rc~

226

250

Z!76

258

;23;2
."'P'-t II
~~~

r\ t' f
I.:::Cj:C'1

268
;UO

278
~;SO

318

2f:lEJ
;;?90

246

260

274

298

::w;::;
304
306

4.33339

4,Oll'?87

2, 6~!S28

LL lC)161

2, 59732

~~. ,4l~l07

2. l'j- 1. t:/79

2. 6538~3

:~. 07"982
:~ OL~:35'?

3. 1 9:3C:y~t.,

:-3, 1 !:,4379

3,8fJ8tP

J.52

1.18

126

116

J82

1 ,;·~l4

146

1~38

lilO

1.80

186

136

164
166
168
1'70

130
1.32

156
158
1bO

190

202

212

196
1 ~7'8

~;, 01691
4.961,Z10

f~ 214~;~;

~), 1921.;1

5. 09S5()

S, 1700~-;

t;=" 148~3;!

:). 38101

5. 00<139
4,,97502

4. 835 tJfj

J~t-. 9177()
.fl. ~':~P:t;:i "'/~')

\ ;, .... -..... " , ,.'~.

LI· 769/f·6
"l,,70597

:~~. ~j97'8()'

!:;. r:+ C; E~ fs :7

~::.: {:.';,I
_.J "

)' J

8()

f{ J

'j'(':;

J. CJfl·

186



ND: C25,4JGELIOIJRO.EFF

i~E~.L. :r
·JP ..', J.(':. .,'" '\

14-FEB-07 Page 2

EFT. EFF' KE\) Err. Err.

/ .._~

0.27475
0.27314
0.27155
0.26998
0.26843
0.26690
0.26538
0.26388
0.26019
0.25660
0.25311
0.24971
0.24631
0.24299
0.23976
0.23662
0.23354
0.23055
0.22762
0.22477
0.22198
0.21926
0.21660
0.21401
0.21147
0.20898
0.20656
0.20418
O. ~W186
O. 19959
O. 19736
O. 19519
0.19305
O. 1.9096
O. 18892
O. 18691
O. 18495
O. 18303
0.18114·
O. 17929
O. 17747
0.17569
0.17395
O. 17223
O. 1.70S5
O. 16890
O. 16728
O. 16569
O. 16412
O. :1.6259
O. 16108

2375

2025

2225
2250
2275
2300
2325
2350

2400
2425

2575
2600
2625
2650
:;;!675
2700
2725
2750
2775
2800
28;:'~5

2850
2875
2900
2925
~~9S0

2975

1830
1840
1850
1860
1870
1880
1890
1900
1925
1950
1975
2000

2450
2475
2500
2525
2550

2050
2075
2100
2125
2150
2175
2200

O. 3262~~

Ci.29187

C). 29554
0.29:369

0.29006
O. 28828
0.28652
0.28478
O. 28306
O. 28136

O. 32398
0.32178
0.31960
0.31745
0.31533
O. 31324
0.31ll7
O. 30913
0.30712
0, 30513
O. :::30316
O. 30122
0.29931
O. 29741

0.39820
o 39509
0.39203
O. 38902
O. 38606
O. 38313
0.38026
0.37742
0.3741:)3
0.37188
O. 36916
O. 36649
0.36369
0.36094
0.35823
0.35555
O. 35291
O. 35031
0.34775
0.3-1-522
O. 34273
O. 34028
O. 33785
0.33546
O. 33310
O. 33078
0.32848

:i.l.J6C)
1670

1580
1590
1600
1610

1.7:]0
1740
1750
1760
1770
1780
1790

1680
1690
1700
1710
1720

"' r ~'"\"".• ~;)£;;V

1630
1[AO
1650

1500
1510
1520
1530
1540
1550
1. 56(.1

1370

14·00

:t38()

1290
1300

1330
1:'j4·0

1:360
1350

1·'1-10
1.420
1430
1440
14·50
1460
1.470
1480

1390

Cr. 474·5'7
[). 47237
C!. ·:r7018

O. LJ·5747

O. 4-6163

0, 49540
O. ·19300
O. 49062
O. 48E:126
O. 48593
O. 48361
O. !.f8132
o 47905
O.476EIO

(). 4';783

(). 5()275
O. 50028

(). 5::~(}92

O. 45137
O. 44739
(1. ~~,tl3 ...18

c~. ,,-l!:;954-

(), 510:-~3

C1. S2S6E3

o 53::~:'19

O.4:';::;::j4
o ij.;~8Lj-9

o 4,24 90
O. 42137
0.41790
O. 41448
0.41112

O. 5,~20SLI

0.51801
0.51550

(). 46801
(), 4·6587
O. ·1-6374

r;~l:/O

\fC!S

970

930 0,55301 1260 0.40781 1800 0.27968
935 0.55015 1270 0.40455 1810 0.27802

CJ l i,5

tC).35

eFtS
t OOCI
lOO~:;

11. 70

114-0

.t 2 kq,()

1.250

1 t;;')O

1. ()t'/ 5

1.115

11.0()

1 :;?OC~

l~}lC·

111.0

1230

1~)1()

1135

1 :t ~2S
11, ].()

105~;
1060
1065
1070
1. 07::,
lC)80
1. OEi~;
1090

1030

1150
1.160

1050

10·10
104r::;

0.61.::"::81.
O. 61.0~~7

O. 60678

C). 6E3:t()~3

O. ~)6Ll-T?

O. 561.79

(l'. S·?'()8~;

o 59653
0.5931'7'
Cr. 58989

(), 55591.

c-. 6Cl39()
O. 6J~;C?75

O. 58663
0, 5D340

(). 6~;1.(f_;1

o. C"'iL~'76Z:'

(). 6l!-:36tJ

(). t.~681 ()

O. 7Ei394

(). 7()3~75

C:, 67-66")-6
CJ. 6'7235

O. 63978
O. 6:3594·
O. 6321 ..1
o 6~~8:18

o 6024{:;7
0.6;;.):/.01

C}. 7::;:-;09

-78()

-765
770

E335

8E~O

Est] ~;

~/85·

E32C)

7'95

830

71 ()

6S~5

-,I () C'

855

800
805
810

CtC);:;

730

E-l40
1:.:l45
850

870
875

910
915
9:;;'0

900

CL 84·968
O.1:346'=?5
o. fJ44;:!4
O.84:L54
O. 838f:37

O. 866L1·Lt,

(). 87;:21 El

O. 86930

(). 8"7'50F~

0.77604·

O. f.3809:3
O. 877;;::/>:.,·>

C). ~7958cJ

o 7S'350
O. 78759

fJ_ 86C178
(). 8S79'7
(j.8551'7/
(), 852l~~]

(). ~:iO~~()7

0.8<7'289
O. 88987
08868"7

() _ '"J21 ()l~

O. 91 78~2

(). 781 "77

0.81053
O. 80805

0.82317
O. B2061
O. BIBOt·,
O. 211 S5"~

0.81::103

0.924213

0.91145
O. ;'OEI:lO

r,~; '~j •.. )
.. ~. / l~:~

614

{.;;26

- ! ~

C:-·l. Gr

,.'.>40
,:::'£15
6~;C'
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ANALYTIeS
(-jsotope Products Laboratories Company ,

\--'l{)!J 'i17 fecd lZ-/Z7I!Jb 'f~'~1
CERTIFICATE OF CALIBRATION

Standard Radionuclide Source

74159-207
100 mL Solid in Wide Mouth PPi Parkway Jar

1380 Seaboard Industrial Blvd,
'Atlanta, Georgia 30318
Tel 404·352·8677

Fax 404·352'2837
·www.analyticsinc.com

Customer: Eberline Services / Richmond, CA
P.o. No.: 00003890, Item 1
Calibration Date: 01-0ct·2006 12:00 EST Grams ofMaster Source: 0.01515

This standard radionuclide source was prepared using aliquots measured gravimetrically from master
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The
gamma-ray emission rates for the most intense gamma-ray line!3 are given. Analytics maintains
traceability to the National Institute of Standards and Technology through a Measurements Assurance
Program as described in USNRC Regulatory Guide 4.15, Revision 1, February, 1979, and compliance
with ANSI N42.22-1995, "Traceability of Radioactive Sources to mST. II Density of solid matrix 1.15 g/cc.

Master Uncertainty, % .

Gamma-Ray Half-Life, Source* This Source Type Calibration

(J Nuclide Energy (keV) Days "l'Ps/grarn "l'Ps U... UB U Method

Am-241 59.5 157860 1990.0 0.33 1.46 2.99 4n LS
Cd-l09 88.0 462.60 189000 2863.9 0.57 1.70 3.59 HPGe
Co-57 122.1 271.79 94570 1433.0 0.34 1.30 2.69 HPGe
Ce-139 165.9 137.6 133800 2027.5 0.35 1.10 2.31 HPGe
Hg-203 279.2 46.61 295300 4475 0.40 1.10 2.34 HPGe
Sn-1l3 391.7 115.1 185600 2812.4 0.42 1.10 2.35 HPGe
Cs-137 661.7 10983 116700 1768.4 0.70 1.20 2.78 HPGe
Y-88 898.0 106.60' 455400 6901 0.50 1.10 2.42 HPGe
Co-60 1173.2 1925.4 226900 3438 0.60 1.10 2.51 HPGe
Co-SO 1332.5 1925.4 227000 3440 0.90 1.10 2.84 HPGe
Y-88 1836.1 106.8 ' 481200 7292 0.90 1.10 2.84 HPGe
* Master Source refers to Analytical 8-isotope mixture which is calibrated quarterly.

CalihrationMethocls: 4n LS - ~ pi Liquid l?cintillation Counting, HPC;e - High Purity Germanium Gamma-RaySpectrometer,
IC - Ionization Chamber. Uncertainty: U ~ Relative expanded uncertainty, k =Z. See NIST TechnicalNote lZ97, "Guidelines
for Evaluating and Expressing the Uncertainty ofNIST Measurement Results."

Comments:
This standard will expire one year after the calibration date.

OAApproved:(J

Source Prepared by: ---J'J\}..,:::';,,;.. ,~..J?>~..:....• \f\!\.A.:....••••..-'...•,.-'••~__.'(b#.:....._.,._..,.•. _' _

M. D?J7°VO'~OCL

~?~~ 1

End of Certificate

Date: /2. -2/ -0£

Corporate Office

24937 Avenue Tibbitts Valencia, California 91355
189
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(----- HEY THERE!

';'-~'k-*********i~*~'**********~~'~*******'******************~*****~.****************

FRAC CNTG DECAY
EFFICIENCY CPM CORR

121. 50 MIN
Cal ibT'Q'tiGn 1234

DP1"l
NOW

1.. 00000 S~1

ERROR
peT

781
("

PCI/SMPL
AT TZERf:'1

1, 5f.32E-+-():::~ D(.;~ \lS
59. 54) :l. 9c;i OOOO

LAMBDA= 4, 381E-06
1. 00000 6188. 197

DECAY= 9. 995E-Ol 41G
3. 110E+03 s 0.22% 1.402E+03

88, O:i) 0.0:39000
LAMBDA~ 1 SOOE-03 DECAY: 8. 303E-01 2G

1.0C)OOO 7233.947 1.85SE+OS 5 0.14% 1.006E+OS·

1:;};::. (6)
1:36.47)

:1.65, BC))

1.433000
(). ()()()()Ot

0.800000

LAMBDA= 2, 550E-03
1,00000 2808.347
1.00000 334.789

LAMBDA= 5 037E-03
1,00000 2128.383

DECAY= 7. 289E-Ol lOG
1.960E+035 0.33% 1.211E+03
3,348E+OB s 1.96% 2.069E+08'

DECAY= 5. 3S5E-Ol 3G
2. 660E+03 s O. 37% 2. 238E+03 .

rlq2{)3
;:-2?'r::~\ (

4.661E+Ol DAYS
279,21) 0.815000

LAMBDA= 1.487E-02
1.00000 852.962

DECAY= 1. 582E-Ol 2G
1.047E+03 s O. 69% 2.979E+03~

1.. l~~lE+O;:::' Dr\VS
391,401 0.642000

LI\i'1BDf\""~ 6
1. OOO()O

022E-03 DECAY= 4. 740E-Ol 50
1087.926 1,695E+03 s O. 50% 1.610E+03'

L 102E+04 D~\VS

661. 64) 1. 76(3400
LAMBDA= 6 290E-05

1 00000 834. 341
DECAY= 9. 922E-Ol 3G
4.718E+025 0.49% 2.142E+02'

(398 \ 898. (0)
1. Ll3S \ J.836. 10)

O. 920000
1.000000

LAMBDA= 6. S02E-03
1.00000 1043.850
1. 00000 549.271

DECAY= 4. 466E-Ol 8G ,
1. 135E+03 5 O. 52% 1. 144E+03~
5, 493E+02 5 O. 50% 5. 540E+02

1.:332 (1332.48)

,r '\

\ )
'"-'

1.. 000000

L,Af1D DA~~ ~i

1. OOOOe)
1..00000

608E-04 DECAY= 9. 563E-Ol 5G
879. 756 8. 805E+02 s O. 49% 4. 147E+02
768. 477 7. 685E+02 s O. 48% 3. 620E+02

'-"'

190



o
t i'''! ~!

D. ::Jbl~ (----- HEY THERE!

********fi**********************************~********************************_

('LVi:J I
Fj,: I'V"; 'Or')

.,.jJ. tl\,j~ 7 121. 50 11IN 1.00000 8M 781
13f~~A982 REF 'rrME~ 274. 708 6 CalUnation 1~234

*i~*************************************************************************
',i CT'DUp. . . . .. . i098 i, Titn~~ of count 33.682 2007 *
;.; ~:;al11pJ.e .. , . ;;~l'i' F~ef-eT'ence GMT 274.708 2006 *

~;:lement. * Elapsed Live Tm.. 121. 5 *
TqfJf· code. GL'{ 's" Dead Time Pet... . . .. . 6.56242 *

( [.0.... 74J.:';9--~207 (JF() ~~ Background GMT... 27.044 2007 *
GE'o~"netrIJ! detector. X){--l fr Standard Gl"IT. 20.891 2007 *

.~-., 1\1.iquot. , 1. ':.;' [>2njS since ,.'0 4 123.9744 *
, '}Tlit of f-i:!.iquct... SI"1F'L_ ." Time on 8: 22 PST 2-FEB *
.... !),d;,," She0.··t Unit!',-. peT IS!"lF'L 0": Time off'... 10: 23 PST 2-FEB *
'.' :.... :: brarl). . . . . . A9El~-? ,,; ea 1 c Time...... . .. 14: 22 02-F"EB-07 *
~*~******'*'***~'**********1~{~***i~***************************~.****************

Fi).opc .
Inti',;r·cept .
/oH,.;;'2 TERM, . ,
i~P: [7,67]781. GSP

1.001289 * Width slope .
. . . . . .. -. 1 14029 ,,. i->h d tho .p.f set. . . . .
-0 17979892E-OS * Sensitivity.

40 PEAKS

O. 005351 *
5.175049 *

4. *

:;J

****************************************************************************
0K J1 ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF K FIT

1 7 26.1. 21 3:''1 78000 1.941829320 26.2 1.51E+04 0.10.107 0******
? 7 32, 9 21 33423137 3, 92 671002 33.0 5. 52E+03 0.30.214 0 0.00
.,; 31:3.0 21 :33437701 3 ;;~1 1734·44 38. 1 1. 4:-lE+03 0.80.331. 0 0.00
~ j 42.9 2133698543 4.65 229655 43.0 1.89E+03 0.70.475 0 0.00
S 7 49.7 2133457265 2.77 22234 49.8 1.83E+02 4.50.739 0 0.00
,:;. 0 5-::;:.4 53 11567717 ;2.41 7':'.1l866 59.5 6. 19E+03 0.2 100. 0 O. 00
? 4 67. 1 6::, 12197304 2. 96 ~?5596 67.2 2. l1E+02 2.7 100. 0 16. 10
8 4- 71.0 65 12442136 4.47 84272 71.0 6.94E+02 1.6 100. 0 0.00
c:? 4 81.3 77 20351662 4.40 44520 81.3 3.66E+02 2.3 100. 0406.00

lO 4 88.1 "77 ~,!0225819 2.44 S-78865 88.1 7.23E+03 0.1 100. 0 0.00
It 0 101 6 99 7170928 3.58 2127 101.6 1. 75E+Ol 32.3 100. 0 0.00
12 0 109.7 107 7159708 2.99 8603 109.7 7.08E+Ol 7.8 100. 0 0.00
~.~ 0 122 0 116 1.2228243 2.50 341175 122.0 2.81E+03 0.3 100. 0 0.00
in 0 136.4 132 10169569 2.49 40672 136.4 3.35E+02 2.0 100. 0 0.00
IS 0 143.8 141 7110088 4.33 3706 143.7 3.05E+Ol IS.0 100. 0 0.00
J6 0 157.5 150 10144865 3.24 1192 157.5 9.81E+00 60. 1 100. 0 0.00
'.7 0 16~, El 160 1;::)161b:31 2. 56 25Elr;:AO 165.8 2. 13£+03 0.4 100. 0 0.00
i:i 0 IS'? 2 185 6 70:320 2. 95 1739 187. 1 1. 43E+Ol 24. 2 100. 0 O. 00

() 198.7 F:;~';; Ei 93617 2b8 GUS 198.6 7.50£+01 ::·.9100. 0 0.00
PK IT ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF K FIT
20 a 255.2 252 8 67385 2.58 5941 255.1 4. 89E+01 7.7 100. 0 0.00
2J 0 279. 1 273 13 95340 2. 69 103565 279. 0 8. 52E+02 O. 7 100. 0 O. 00
22 0 300.4 297 8 51514 3.79 1274 300.3 1.05E+Ol 31.0 100. 0 0.00
23 0 3106 308 8 48559 2.06 564 310.5 4.64E+00 67.8 100. 0 0.00
~,n 0 391.6 385 13 70319 2.73 132147 391.5 1.09E+03 0.5 100. 0 0.00
:?5 () 413.0 410 7 35755 4.13 1276 412.9 1.0SE+Ol 24.6 100. 0 0.00

510 9 507 - 36423 191 8 2. 73E+Ol 10.5 100. 0 0.00
:;:::; .__,.~,,~.~:~n.)/;J {;:,'.;.l '~", C1C~,C~ ~:~~~~tlE+·O~~ (J_./ l()Ci. C)J.1-EJ.()O



'.,J ! ·3t:;. 1.j' / ...:~c:.J -":::"1.•) I ....r" " c.~
N."" .( I_!'_!,..... , .I -.-itJ " .1.+ L~ '7t:lJ.::."t""VV '+'.1 . V .1VV. \.J U. VV -.'." L ,,,~,,,,,1

C 81 t···~ FlOC;> 1- t ;291 l.J ~~.;
.-, t;?() ~3S 1 &: Bl " :1. 'i 89E+01- c, <S 100. 0 o. 00...., -; ";'1". ,. "'to c... ,

f) f.~S'·7
',-' , 1'"'\ ,'''~ ,~.~ ; ':::. ...~ ....,.. "". ".,~ ,. "''', ....-, ., .. "-'.'

,~.'tC:\Q ., Olj·f:+O::: Cl c. 100. a o. 00c:::c-;"7 :::1/ L' ,.,j,q. r...;:. ,_"~I ....~i .i. ;~:.:', ;:j of C-." ...). ;-' -'
c, S! 1

., .c:::. '~;i{J7' c:;; ~j (1 4· j~, ~::~
~,

C;jt:::': c,42 '71 '1 J. C 28E+OO 4·S:: . 1 100. 0 o. 00J. ,~! c...:. Co . ...J.

c-~ C) ; .q ""', '"'/ \J ;;:; ;",4~2{) '7 .[ '~;: :~,i ~',l ~~ 7~ 1. 0 F' e:', 1- '7E+OO 28. 0 100. 0 o. 00
()

, "7 . ' ..~ .' . ;-' t.-'.

:..?-./~ .f"; ./
17'::~ . 1 i If:JS 1.t::: 3l 1J·O 1 .-, hr':, 1Ot,,89Z! ., 174. '-'," 8. 80E+02 O. 5 100. 0 O. 00\J .. ....) _c; .l- e ..

:}5, (} 1 194. 3
, 190 1 1 1 5081 5. 00 1602 1 195. 4 1 32E+Ol 1 5. 2 100. 0 O. 00......--, J. .. J.

"". (
c~

., 31 0, -, 1:309 7 5740 .,
34 2.79 131 1 7 2. 29E+00 46. 1 100. 0 O. 00.~, ~.j .to r.:.: c::..

() 133~:. 3 .,
·325 ;. -;- 22202

_., '7:; t?33'72 1333. 9 .." 68E+02 O. c: 100. 0 O. 00.l. / -) . I . -,
0 1352. (;;, 1347 1. 4· 12889

,
08 1 41 S 1354. 2 1 16£+01 17. ..... 100. 0 O. 00.:r(:....i D. 1::'

·,.:~c':" (I
,
835. ...... i 830 1.8 8900 n 35 CJ6-'J 1. 7 .839. -1 5. 49E+02 O. 5 100. 0 O. 00J. ...:I J. "T . J. c.

Ffl\ , ",.. ENRG LEFT ltJD BKGND FWHM r\REA CHAN CPM ERR EFF J.\ FITI

~l' ',) () 18 i H. 7' 18S0 ~/ 36()4 -! 32 i,1·t37 1853. 6 4. 00£+00 '"1~' 5 100. 0 O. 00~;. c..~.•
(

.-

;:~\!} ,1 i'\'1:::: ~~ (~R T ( 1 0 1 7'33,E~'''(Jl + LL :::if::..59.f.+E"~·'():j .~;..r.:; )~~ .i..-

0*~***************************************************************************
ACKGROUND INFO 1098 GLY 2 33. 682 7 G- 1 BG DATE 27. 044 7

0*****************************************************************************

-·-------PEAK---------v
CP!"! %EfHWR

v------BACKGROUND------v
ENERGY CPM %ERROR

v-·-----NET----v
CPlVl %ERROR

187. 16 14.3148 24. 18
J98.68 75.0189 5.90
7'/9. 14· 852.3890 O. 69
~~lO. 85 27.3274 10. 48

o PEAKS REJECTED BY

1. '1-3, ()()
1 Q' ("·r'... 1:.0. ,.1 ·_1

1913,00
;;!79. 00
511. 00
661.60
cl11.10

1173.20
133;;:1.50

!l,t",CV\GROUND

0.09:'11
o :3656
O. 0518
O. 0000
O. 8929
O. 0338
o 0514
O. 0272
O. 0288

34.71
9. 57

27. 78
0. 00
4·.60
O. 00

49. 98
0.00
O. 00

30. 41:;'~6

13.9493
74.9671

852.3890
~~6. 4346

834.3383
5. 2332

879.7415
768.4644

15.05
24. 81

5. 90
O. 69

10. 83
O. 49

49. 63
0.49
O. 48

****************************************************************************~*.
INTERFERING ISOTOPE ANALYSIS 1098 GLY 2 33.682 7 G- 1
*****************************************************************************.

~PANF TABLE SAVED IN GSTOR SAYS NATO NOT REGUIRED
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C)
GC; USED IN DA1'A REDUCTIC]N OF SAMPLE 1098 2 GLY RUN AT 33. 682/2007

Bp,Ck;,GRC.HJhJD FOR GEt_I DETEC1'CfR- 1 OF '""'7 044/2007 3667. 7 MIN1:::.., •

CF)f'r1 amon Et\!EHG'{ (' t:~ t·,·, ERHOR ENERGY CPM ERROR,.", 'I

,""~ a o. 7847 18. 25 51 1. 0 O. 8929 4. 60 1 120. 3 O. 0313 9. 89':)1.:':'.

·::;:·.2, 0 o. f:l600 4. 40 c'o·-, 1 (). lC)94 27. 34- 1 173.
...., CI . 0272 O. 00..':JWW'. .1. r.::..

·!.4'~3. 0 O. 0931 :34. 7'1 f..)09, 3 1'"\ 13(iSl 30. 8b 1238. 1 O. 0000 o. 00\..f.

,i. Eil:i. 0 () . :3656 r", 57 661. 6 o. C<338 r' 00 1332. 5 O. 0288 O. 00( "7. V. r-
:;. <)8. CJ O. 0518 "1"7 78 '~'''"'I:''''' '-, 0, 044·3 O. 00 1377. 7 O. 0075 O. 00c.;.; • I f:.: I , r.::..

;:2::18. c, O. 4981 8. as E:J46. a 0 O;;:~91 26. 45 1461 0 O. 0474 39. 01
~2'?~f . 0 o. 0000 C'j, 00 860. 4· el , 0410 o. 00 1586. 0 O. 0000 o. 00
;'~ir-r r' 2 0, 1010 34. 1.4 91 1. 1 0, 051A 4C'j 98 1591. 0 O. 0620 O. 00;:;.,7::;, / .
~:'3~38 . 4- O. 0575 21. cc 968. 9 0. n·'it. c;. O. 00 1729. 6 O. 0061 O. 00-.......' ...; t~,.'l._.l .'

:>f~,1. _ 9 O. 1766 ;:;; 1. or:: 1001. 0 0. ()3<:;4 O. 00 1764, 5 O. 0384· 27. 35tJ..J

GELI STANDARD EFFICIENCY GC FOR DETECTOR G- 1 ON 21 2/ 7

HICiH Rr~DIUt'1 STANDARD

LENGTH II"
MINUTES

27.
22.NG
26.
30.
83.
24.
29.
25.
24.
25.

NORMALISED f.
CPIVI ERROR

1.0626 4.563
1.0640 5.601
1.0609 4.908
1.0737' 5.494
1.0726 4.175
1. 0804· 3. 118
1.0623 5.691
1. 0920 3. 791
1. 073!:. 5. 147
1. 0901 7.076
1. 0732 O. all

20, 891 -;1
AVERAGE

Gr4T YEAR
302.004 6
306. 609 6
309.02;;i. 6
316.042 6
322.838 6
336, 812 6
349.983 6
356. 803 6

5. 722 7

22.
36.
.....~
i;;:'~.

20.
20.

;;~1.

13.
~:O.

Z:'9,

LEl\iGTH IN
1'1 I l\!UTES

O. 012

2. 800
3. 7S'~O

3.007

1. 0844
1.0756
1.0721
1.0B8S
1. 087~;

1. 0580

tJ.[H~r1t;LI BEl) ,':
CPr-l ERf~DH

1.()S19 3.53~2

1. 0622 4. 270
1. 067::; ;;~. 249
1.0692 4. ;:?lS'

A'v'ERAGE

~;. 705 7

::::E;O 006 6

CALIBRATION LINE FROM STANDARD FOR G- 1 OF 20.891 7
ENERGY= -0.114029 + 1.0012885*CH + -1. 797989E-06*CH**2
FWHM =SGRT( 5.1750 + O.OOS352*ENERGYl (C060= 3.508)

EFFICIENCIES FOR GEOMETRY XX 1 CALIBRATED 33.000 1990

60. 0
£30.0
,~),'\. fJ

tn. 0

I., EFFCV
100, 0(')0000
100. 000000
100. 000000
100. 000000
100. 000000
1 ()C". ()()O()O()

100.00000G

ENERGY % EFFCY
1300 100.000000
140.0 100.000000
1.50.0 100.000000
170,0100.000000
200.0100.000000
220.0 100. ()()OOOO
250.0 100.000000

ENEF-<GY ~~ EFTCY
350.0 100.000000
400.0100.000000
500.0 100.000000
bOO. 0 100. 000000
800,0100.000000

1000.0 100. 000000
1200.0100.000000

ENERGY f. EFFCY
1500.0 100.000000
2000.0 100.000000
2500.0 100_000000
3000.0 100.000000
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"

PIA.
·r
.t

.......

.:;

4

ENERGY CPfvl
26. l15C1:S6. 1:~

32. 9 SS~~2. 6~;

38. 0 14;::7. 5<.::
42. 9 1890. 1C~

~~ERF1

o 1.
0, ::;
C>. 8
O. 7

COMi'1ENT

5 49. 7

Fe 59

· . . . .. Co bOp
· . . . .. 8n 1135

· .. ~ _ ~ C Ct 57 s

· ..... Am241s
.. . . . . . 338

· Ce144 I 131
· ..... Cdl09s

. . . .. Snl1.
· . . . .. Hg203s

Cs136 Ce139s
· . . . . .. Cs136

. . . . . .. La140 Ru106 Na 22
.............. Cs137s

.................. La140 Cs136 Sb125
................ , . . . . . . . . . . . .. Co 57s

Ra2~2.6

~J. 3
::~. (;

1. S. 0
60. 1

24. El
S. 9
"'" -,
! - j

74-.97

7' o. Be) 7', £1
l7.5132.:,~

210. 66 2. 7 NO GEN...
6S'3. 60 1. t:..

618E3.2C) O. ~~

852. 39 O. 7 Ac228
10.49 31.0 Th228 ..
4.64 67.8 """

1087. 6:::) O. 5 .
10. 51 24. 6 .
26.43 10.8 Ac228 Th228

834. 34 0. 5 .
~22. 14 21.:3

212"7. 9Ct (),.q.

7233. 46 a. 1

2808. Q;;~

334. 7~i

30. 41
9.81

..... c:.... I~

~.,.. "'+

67. 1
71. 0
81,3
88. 1

101. (:;
109. "7
122. 0
136. 4

165. fj

187, 2
198. "7
255. ;2

391.6
413. 0
510. 9
661.8
681"l

279. 1
::WO,4
310. 6

-.,.
!

6

8

-~ -..
",'--:

13

11

9
1.0

12

14

22

16
17
:f8

24
25
;;~6

~.,i'

f.,

29 738. 3 4.96 40. () NO GE~t ....

L=

30
31
.-., ro
...):c;:'

34

36
~]7

897.9
911. 6
919.4

1173. 1
1194.3
1.310.2
:t33~:, 3

28.9Li.

10'+3. 5L~

5. 2::i
8.1.7

E179.74
13. 1~,~

2.29
·7(~t}. 46

9. t:J
0. 5

49.6
28.0

O. S
1 ~:i. 2
,q.6. 1

O. :::;,

Ac228 NO GEN..

t~O GEt·~...

NO GEt',!.

La140 Y 88s

· . . . . .. La140
Cs134+ Co 60s

· . . . .. Co 60s
~J8 1352, 6
39 1835. 3
40 1849.7

549.11.
4.00

17 ,r<-:
.l ! . c,'_

O. 5
22.5

· . . . .. Y 88s
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() 'UEf;D TIliE:: 7.39% LIVE TIME------v (----- HEY THERE! ,~

.~ NO EFFICIENCIES
C) '1:i·*-if'*·i<-*********,':l·{(-·l!-********{(-***-l;"·l<-*·lHI·*-jH~***{(--!(-****il·***-j(-*******il·****-ll·****-!(-*******

~1098 GLY 2 G-l XX 3.892 7 78.58 MIN 1.00000 8M 149r
LIBR=A982 REF TIME= 274.708 6 Calibration 1234
***************************************************************************

PII.--ENERGY-GAMMA
KEV

SPECIAL ANALYSIS
BRANCH EFFICIENCY CPM CORR

FRAC FRAC CNTG DECAY
DPM
NOW

ERROR
peT

PCI/SMP(
AT TZERO

"",((\241
59 (

:t02 (

Cdl09
8El (

CD 57
122 (
., ~')' .
•I.- ...:JO \.

Cp139
t66 (

1- 1 ''''0-

:J
"gc:.~ ..:ir ~)70 (

\ e~w~ 1

Sn1.13
:392 (

C "5137
t.,62 (

1. 582E+05 DAYS
59.54) 1.990000

103.00) 0.000195

4. 620E+02 DAYS
88.03) 0.039000

2. 718E+02 DAYS
122.06) 1.433000
136.47) 0.000001

1. 376E+02 DAYS
165.80) 0.800000

4. 661E+Ol DAYS
279.21) 0.815000

1. 151E+02 DAYS
391.40) 0.642000

1. 102E+04 DAYS
661.64) 1.768400

LAMBDA= 4, 381E-06
1.00000 6373.786
1. 00000 16.765

LAMBDA= 1.500E-03
1.00000 7456.956

LAMBDA= 2. 550E-03
1. 00000 3034. 929
1.00000 385.206

LAMBDA= 5. 037E-03
1. 00000 2458. 614

LAMBDA= 1.487E-02
1.00000 1315.741

LAMBDA= 6. 022E-03
1. 00000 1308. 520

LAMBDA= 6. 290E-OS
1. 00000 857. 178

DECAY= 9. 996E-Ol 41G
3.203E+03 s 0.281. 1.443E+03
8.598E+04 39.461. 3.874E+04

DECAY= S:682E-Ol 2G
1.912E+05 s O. 18% 9.920E+04

DECAY= 7. 865E-01 lOG
2. 118E+03 s 0.401. 1. 213E+03
3. 852E+08 s 2. 471. 2. 206E+0~

DECAY= 6. 222E-Ol 3G
3.073E+03 s 0.431. 2.225E+03

DECAY= 2. 464E-Ol 2G
1.614E+03 s 0.62% 2.951E+03'

DECAY= 5. 671E-Ol 5G
2.038E+03 s 0.57% 1. 619E+03:

DECAY= 9. 941E-Ol 3G
4.847E+02 s 0.87% 2.196E+02(.

~.-. -

Y 88 1, 066E+02 DAYS
898 ( 898.00) 0.920000

1B36 (1836. 10) 1. 000000

Co 60 1. 921E+03 DAYS
1173 (1173.21) 0.999200
1333 (1332.48) 1.000000

LAMBDA= 6. 502E-03
1.00000 1276.491
1.00000 684.542

LAMBDA= 3. 608E-04
1.00000 915.805
1.00000 806.405

195

DECAY= 5. 420E-Ol 8G
1.387E+03 s O. 56% 1. 153E+03
6.845E+02 s 0.611. 5. 689E+02

DECAY= 9. 666E-Ol SG
9. 16SE+02 5 O. 631. 4. 271E+02
8.064E+02 s 0.601. 3.758E+02



HEY THERE!.'L: t

'.LIVE TIME------vr"
KF}n ··ME 7 39~utMLj Iii ::: . I.

~ NO EFFICIENCIES
i8*{~**,*****************,***********i(·*·lt."*.***********************.*****************

098 GLY 2 G-l XX 3.892 7 78. 58 MIN 1. 00000 8M 149(
LIBR=A982 REF TIME= 274.708 6 Calibration 1234
***************************************************************************

***************************************************************************
* Group. . . . . . . . . . . . . . . . . . . . . . .. 1098 * Time of count 3.892 2007 *
-1-:. Samp I e. . . . . . . . . . . . . . . . . . . . . . . . .. 2 of: Reference GMT........ 274.708 2006 *
.* Element .. , , . . . .. * Elapsed Live Tm 78.58334 *
~ Type code , GLY * Dead Time Pet 7.385582 *
* ID 74159-207 (JR) * Background GMT 1.8102007 *
->,;. G€'ometry, detector XX-l {~ Standard GMT , .. 356.822 2006 *
~~. Aliquot .. , 1. * Days since TO 94.18388 *
,,;. Un it of Al i quot. . . . . . . . . . . . .. SMPL * Time on ... ,. . . . .. 13: 24 PST 3-JAN *
.r;. Data Sheet Units " '" pcr ISMPL * Time of -F ........• 14-: 43 PST 3-,JAN *
* Library A982 * Calc Time 15:08 03-JAN-07 *
***************************************************************************
1\. ~nope. . . . . . . . . . . . . . . . . . .. 1. 001241 * Width slope 0.007769 *
·k In'l;e1·'cept 0.126842 * Width of-Pset 4.628612 *
-f'(' X';i··~·2 '-'ERM _ -0. l8197669E-OS * Sensitivity 4. *

NP: [7,67J149. GSP 36 PEAKS

***************************************************************************.
PV IT ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF K FIT

'"-) 1 5 25.9 21 32 62993 1.991317557 25.8 1.68E+04 O. 10. 105 0******
. I .0:") 5 3:1.0 21 32302862 3. 92 496944 32. 8 6. 32E+03 0'.30.216 0 0.00\ ~.:..

~3 5 38.0 21 32274588 2. 90 117457 37. 8 1.49E+03 0.90.330 0 O. 00
4 5 42.9 21 32518382 5. 03 179992 42. 7 2. 29E+03 0.80.474 0 0.00
5 5 49. 7 21 32238197 2. 59 13164 49. 5 1.68E+02 5. 10. 739 0 0.00
6 0 59. 4 53 11371'775 2. 43 500873 59. 2 6. 37E+03 0.3 100. 0 0.00
7

,.., 67. 2 65 12114513 2. 04 16199 67. 0 2. 06E+02 3. 1 100. 0 50. 60~j

8 3 70.3 65 12259361 3.10 43438 70. 1 5. 53E+02 2. 2 100. 0 0.00
9 ":, 72.8 65 12261319 2.85 23558 72. 6 3. 00E+02 4. 0 100. 0 0.00'"'

JO 4· 8:i. 1 77 21317820 3. 85 34866 82. 9 4. 44E+02 3. 7 100. 0167.00
11 4 88.1. 77 21160088 2. 39 585967 87. 8 7. 46E+03 o -, 100. 0 0.00• e;.

1 ;:,~ 0 102.3 99 6107812 2, 75 1317 102. 0 1. 68E+Ol 39. 5 100. 0 0.00
r' 0 109. 0 106 7119390 3. 49 6170 108. 8 7. 85E+01 9. 4 100. 0 0.00.....:s
1/4 0 1,22. 0 116 12168873 2. 46 238477 121.8 3. 03E+03 O. 4 100. 0 0.00
1 ~j 0 136. 4 131 11141238 2. 54 30269 136. 1 3. 85E+02 2. 5 100. 0 o. 00
16 0 143. 9 141 7 84857 2. 44 2300 143. 6 2. 93E+Ol 21. 1 100. 0 0.00
1.7 0 165.8 160 12122080 2. 51 193177 165. 5 2. 46E+03 O. 4 100. 0 0.00
1&3 0 187.0 184 7 60662 2. 58 2082 186. 7 2. 65E+Ol 19.7 100. 0 0.00
19 0 198. 7 195 8 69418 2. 50 6771 198.4 8. 62E+01 6. 8 100. 0 0.00
PI", IT ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF K FIT
;;:'20 0 255. 0 251 9 55729 2. 69 5053 254. 7 6. 43E+01 8. 5 100. 0 0.00
21 0 279.2 272 13 71591 2. 67 103350 278. 8 1.32E+03 0.6 100. 0 0.00
22 0 300..3 297 8 37748 3.85 1067 300. 0 1. 36E+Ol 31. 8 100. 0 0.00
23 0 391.7 384 14 541.18 2. 70 102810 391.4 1. 31E+03 o. 6 100. 0 0.00
~24 0 412.8 410 8 29155 3.30 752 412. 4- 9. 57E+00 39. 4 100. 0 0.00
2~j 0 511. 0 507 9 25867 3. 26 2351 510. 7 2. 99E+Ol 12. 5 100. 0 O. 00

0
r.::. l':; 0 661.8 654 17 51660 3. 09 67362 661.6 8. 57E+02 O. 9 100. 0 0.00
a. '7 0 813. 7 808 12 22013 3.94 3140 813. 8 4. 00E+01 9. 6 100. 0 0.00
28 0 898. 2 889 18 39680 3.31 100292 898. 4 1. 28E+03 O. 6 100. 0 0.00
29 0 912. 4 909 9 21257 2.23 673 912. 6 8. 57E+00 39. 3 100. 0 0.00
~30 0 1173.4 1164 20 22999 3. 54 71968 1174.3 9. 16E+02 O. 6 100. 0 0.00
~:~ l t) 1194,. 1 1190 11 10885 5. 35 1103 1195.0 1.40E+01 18. 6 100. 0 0.00
3~' 0 1332.6 1324 18 15872 3. 78 63371 1334. 0 8. 06E+02 O. 6 100. 0 0.00
"'-""_.'. C' 1559.3 1560 6 4685 r.::"~ -. ........ of c:: L 1 7 2. 83E+00 49. 6 100. 0 O. 00
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0.00
0.00
0.00

o
o
o

6. 84E+02 O. 6 100.
5. 12E+00 24. 9 100.
5. 29E+00 20. 1 100.

~4 0 1836.2 1829 23 7779 4.28 53783 1839.9
35 0 1851.0 1851 9 2932 5.27 402 1854.9
36 0 1858. 5 1859 9 1727 4. 41 416 1862. 4

~ FWHM=SQRTC 7. 98383E+OO + S. 5653BE-03 *E)

(-2');O~_.!'<.*-r<~~**-ll'***************************~"'*********************~.*******************~' ... , I' " ,-' •

. 3ACKGROUND INFO 1098 GLY 2 3.892 7 G- 1 BG DATE 1.810 7
qi'{~"*'*-*****-l!'***{f-**********~!-*************i!'******~Hf***********-!l'****~'**************-l

v--------PEAK---------v y------BACKGROUND------v y------NET----v
ENERGY CPM 'l.ERROR ENERGY CPM %ERROR CPM 'l.ERROR

143.89 29.2720 21.. 13 143.00 O. 0892 34.87 29. 1828 21. 20
186.96 26.4918 19. 68 186.00 O. 3670 9. 35 26. 1248 19. 95
198- 73 86. 1654 6. 83 198.00 O. 0621 O. 00 86. 1033 6. 84
279. 17 1315. 1650 O. 62 279.00 O. 0000 0.00 1315. 1650 O. 62
511.. 00 29.9177 12. 51 511. 00 O. 8900 3. 38 29. 0278 12. 89
,t,j61.78 857.2103 O. 87 661. 60 O. 0338 O. 00 857.1766 0.87
712. 38 8. 5693 39.26 911. 10 O. 0725 24. 29 8.4968 39. 60

1173.41 915.8226 O. 63 1173.20 O. 0272 O. 00 915.7955 O. 63
13:;2. 56 B06. 4213 O. 60 1332. 50 O. 0251 O. 00 B06. 3962 O. 60

0 PEAKS REJECTED BY BAC~<'GROUND

*****************************************************************************~
( INTERFERING ISOTOPE ANALYSIS 1098 GLY 2 3.892 7 G- 1

******************************************************************************4
SPANF TABLE SAVED IN GSTOR SAYS NATO NOT REGUIRED

CJ

C)
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~c USED IN DATA REDUCTION OF SAMPLE 1098 2 GLY RUN AT 3. 892/2007

f-·;t\IF7f-"{GY
(']'" '62.0
'---/ q""> (\

---...... Ie... '.J

1.43.0
J86, 0
1.98.0
238. 6
;'27(? 0
295, 2
338. 4
:'351. 9

BAC~<'GRDUND FOR
CPtTj ERROR

0.8253 20.99
0.8400 4.94
0.0892 34.87
O. 3670 9. 35
0.0621 0.00
O. 4796 11. 53
0.0000 0.00
O. 10ro 41. 67
0.0575 21.55
O. 1621 23.82

GELI DETECTOR 1
ENERGY cpr1

511. 0 O. 8900
583. 1 O. 1098
609.3 O. 1211
661. 6 O. 0338
727. 2 O. 0443
846. 0 O. 0474
860. 4 O. 0410
911. 1 O. 0725
968.9 0.0433

1001. 0 O. 0394

OF 1. 810/2007
ERROR ENERGY
3.38 1120.3

27.51 1173.2
30. 56 1238. 1

0.00 1332.5
O. 00 1377. 7

72.96 1461.0
0.00 1586.0

24. 29 1591.0
0.00 1729.6
0.00 1764.5

1109. 5 MIN
CPM ERROR

0.0473 0.00
0.0272 0.00
0.0000 0.00
0.0251 0.00
0.0075 0.00
O. 0483 40. 59
0.0000 0.00
0.0620 0.00
0.0061 0.00
0.0332 6.63

GELI STANDARD EFFICIENCY QC FOR DETECTOR G- 1 ON 1/ 3/ 7

HIGH RADIUI"1 STANDARD LOW RADIUl"1 STANDARD

NORMALISED % LENGTH IN NORMALISED /. LENGTH IN
GMT YEAR CPM ERROR MINUTES GMT YEAR CPfVl ERROR MINUTES

280. 781. 6 1.0202 3.827 23. 287.797 6 1. 0180 7.644 28.
21::17, 818 6 1.0257 4.019 22. 294.983 6 1. 0504- S. 738 23.
;::;95. 001 6 1. 0519 3. 532 22. 302.004· 6 1.0626 4. 563 27.
:301.975 6 1. 062;;~ 4.270 36. 306.609 6 1.0640 5.601 22.NG
309. 042 6 1. 0675 2.249 22. 309. 022 6 1.0609 4.908 26.
:H6.064 6 1.0692 4·.219 20. 316.042 6 1. 0737 5.494 30.
:3~22. 821 6 1.0844 2.233 20. 322.838 6 1.0726 4.175 83.
336. 853 6 1.0756 2.800 23. 336. 812 6 1.0804· 3.118 24.;_'J":I,-' 6 1. 0721 3. 790 21. 349.983 6 1.0623 5.691 29... \ •.,.:>0. 006
:356.822 6 1.0885 3. 272 13. 356. 803 6 1.0920 3.791 25.

AVERAGE 1. 0617 0.023 AVERAGE 1.0637 0.020

CALIBRATION LINE FROM STANDARD FOR G- 1 OF 356.822 6
ENERGY= 0.126843 + 1. 0012411*CH + -1. 819767E-06*CH**2
FWHM =SQRT( 4.6286 + 0.007770*ENERGY) (C060= 3.871)

EFFICIENCIES FOR GEOMETRY XX 1 CALIBRATED 33.000 1990

(."\

" J

ENERGY % EFFCY
55. a 100. 000000
60.0 100.000000
80.0 100.000000
90.0100.000000

100.0100.000000
110.0 100.000000
120. 0 100. 000000

ENERGY % EFFCY
130.0 100.000000
140.0 100.000000
150.0 100.000000
170.0 100.000000
200. 0 100. 000000
220.0100.000000
250. 0 100. 000000

ENERGY % EFFCY
350.0100.000000
400.0100.000000
500.0 100.000000
600. 0 100.000000
800.0100.000000

1000.0100.000000
1200.0100.000000

198

ENERGY % EFFCY
1500.0 100.000000
2000.0 100.000000
2500.0 100.000000
3000.0 100.000000



""-l~.';'"';';'***************************-}.;'**'*************'::l-**********-ll.*-r"************~r*oIl{~):
1098 2 GLY GSTOR 149
'h··J;'·;"·;l,******,tHH~·******·lH~****~Hf*-ll·,'::!-**-ll··)}·*-l'"*,*·*****·***-l}·***·lH}**-ll-***-li·~!-**';i-ojj·*****-l!-*****~*;

(

Cj

:....

b

b

b
b

b

o
" .-.

p~\ ENERGY CPM %ERR
1 25.916766.37 0.1
2 33.0 6323. 78 0.3
.... 38. 0 14·94.68 0.9...:l

4 42. 9 2290.46 0.8
5 49. 7 167. 52 5. 1
6 59. 4 6373. 79 O. 3
7 67.2 206.13 3.1
8 70. 3 552. 76 2. 2
9 72. 8 299. 78 4.0

1.0 83. 1 443. 69 3. 7
11 88. 1 74·56. 63 0.2
12 :1.02. 3 16. 77 39. 5
13 109. 0 78. 51 9.4
14 122. 0 3034. 70 O. 4
15 136. 4 385. lEI 2. 5
16 143. 9 29. 18 21. 2
1"" 165. 8 2458. 25 0.4~ I

18 187. 0 26. 12 20.0
19 198.7 86. 10 6.8
20 255.0 64.30 8. 5
21 ~279. 2 1315. 17 0.6
22 300.3 13. 58 31.8
23 391. 7 1308. 29 O. 6
~~4 412. 8 9. 57 39.4.·
2S 511. 0 29. 03 12.9
26 661. 8 857. 18 0.9
27 813. 7 39. 95 9.6
28 898. 2 1276.25 0.6
29 912. 4 8. 50 39.6
30 1173.4 915.80 0.6
31 1194. 1 14. 04 18.6
32 1332. 6 806.40 0.6
33 1559. 3 2. 83 49.6
34 1836. 2 684. 41 0.6
3S 1851. 0 5. 12 24.9
36 1858. 5 5. 29 20.1

COMMENT
........... ·r'..·· ..
· "

,.--,

· . . . .. Am241 s
· . . . ... 335

....... Cd109s

· L.a140 Cs136 Sb125
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Co 57s
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Co 57s
· , Fe 59
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Cs136 Ce139s
Ra226 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Cs136
Ac228 .. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Sn 113
Ac228 ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Hg203s
Th228 '" . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

· ..... Sn113s

Ac228 Th228 '.' La140 Rul06 Na 22
NO GEN. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Cs137s.

· " . \ ,.
L.a 140 Y 88s~'

Ac228 .
Cs134+ Co 60s

NO GEN. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Co 60s

NO GEN , Y 885
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Gamma Spectromet C
'-"

,ency Calculation GELl08JRPOLYNOMI,

(shaded cells are manual entry, all others are calculated)

Deleclor G8 100 mL Jar

Geomelry JR Shelf 0
Sid 1.0. (GLYl1 098-2

Filename GELl08JRO.EFF

4.0003,500

o Counting Data

--Poly (Counting Data)

3.0002.500

log KeV

2.000

Polynomial Filio Counting Dala

1.500

y =OB99590; -12.698273'" + 71.270974~ -19B,910652r + 275.429838)(.150.371393

0800

%Dev
from 0.600

Spline
1

DADO
-5
5 "2

w
i!- 0.200

-6 ~

0

2
-'

6 0000

-7
1
3 -0.200

-2
#DIVlOl ·0,400

0 1000
#DIV/OIavg

Log%Eff
0.202
0.556
0.679
0.638
0.456
0.386
0.238
0.086
0.026
-0012
-0.156

#DIVIO'
-0.319

LogKev
1.775
1.944
2.087
2.220
2.446
2.593
2.821
2.953
3.069
3.125
3264

#NUM'
3.477

%SOof%Eft'
025539
0.94370
2.54175
0.59385
120584
0.06026
028131
0.00565
002640
0.26746
1.11189

EFF DATE

4-Jun-07

%Eff

AYll
159055
3.59648
477819
4.34247
2.85829
2.43342
172841
121947
1.06163
0.97245
069788
#DIV/O'

ft\~ifU(jgo;

%Eff

(artificial dala)3000

Line
KeV

5950
88.00

122.10
165.90
279.20
391.70
66170
898.00

1173.20
1332.50
1836.10

Generation of Spline Points from Polynomial Equation

10000

- --

~-I---

~ -·~fs :~~~:::- == ~ -

... ~

- 1- .~ ..

1000

o Original Counting Data

1 --

Spline Dala

~~~~~';-~.~;TT:r·:-c=:~r-n~l~f=~-~
Segments between o:;.ptine data

- ----.--1---.- .

~. ~.' ----- _._~

=

100

-------~ ---J--.

=~--------= ---~- ~~~_. -- - I-~I---

~:::~-:::;;~~§:t::H~:::: -2:=-=~=~~ 1 .._-- ._-- -- .- -_ ..
•.~--~- j------- - --~~I -- -1---. - -- --~-I····

- - ~·~·I·- 1-

--- ----1--

0.1 -I--~~____'___~___'________'_----'-__L___'____LL+_~~---'----~..L--L----'---L..LLL+_~~..L~--'-----'----'---L.Ll_Li
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Polynomial
Coefficients

x5 = '
x4 =
x3=
x2=
xl =
xc=;

Ratio
Newl

Old

#DIV/O'

#DIV/O'

#DIV/O!

#DIVIOI

%Eff
Prey
CalibLog%Eff

-0.128
0.064
0209
0.320
0.404
0.520
0.589
0.628
0.649
0.658
0.646
0.623
0.598
0.519
0.462
0.301
0.196
0.079
-0.044
-0.183
-0.320

LogkeV
1.699
1.740
1.778
1.813
1.845
1.903
1.954
2.000
2.041
2.114
2.176
2.230
2.279
2.398
2.477
2.699
2.845
3.000
3.146
3.301
3.477

keV %Eff
50 0.74516
55 1.15980
60 161917
65 2.08791
70 2.53772
80 3.31215
90 3.87813

100 4.24599
110 4.45413
130 4.55194
150 4.42173
170 4.20182
190 3.95865
250 3.30384
300 2.89513
500 1.99928
700 1.57140

1000 1.19897
1400 0.90384
2000 065671
3000 0.47888

Spline Values

'"oo

K.V



De;!; · .. GELI 8 Date ..... 04-JUN-07 Page 1
Geo · .. JR - 100-ml Jar Version .. 3. 00,
Shlf 0 File ND: C25.4JGELI08JRO.EFF..

~'", Ref 100ML IN PARKWAY JAR· ..

CJKEV EFF. KEV EFF. KEV EFF. KEV EFF. KEV EFF.
-,r~.____________ ------------- ------------- ------------- -------------

50 O. 74516 108 4.41328 216 3.68386 324 2.73806 432 2.22274
51 0.81690 110 4.45413 218 3.66486 326 2.72587 434 2.21531
52 0.89395 112 4.46482 220 3.64614 328 2. 71382 436 2.20794
53 0.97659 114 4.47534 222 3. 62768 330 2.70188 438 2.20063
54 1. 06511 116 4.48570 224 3.60947 332 2.69008 440 2. 19337
55 1. 15980 118 4.49591 226 3.59152 334 2. 67839 442 2. 18617
56 1.24277 120 4. 50597 228 3. 57381 336 2.66683 444 2.17903
57 1.33005 122 4. 51589 230 3. 55635 338 2.65538 446 2.17195
58 1. 42178 124 4. 52566 232 3. 53912 340 2.64405 448 2. 16491
59 1. 51811 126 4. 53530 234 3. 52212 342 2.63284 450 2. 15794
60 1.61917 128 4. 54481 236 3. 50534 344 2.62173 452 2.15101
61 1. 70645 130 4.55419 238 3.48879 346 2.61074 454 2. 14414
62 1. 79691 132 4.53987 240 3.47245 348 2. 59986 456 2. 13732
63 1.89059 134 4. 52581 242 3.45632 350 2. 58908 458 2. 13055
64 1. 98757 136 4. 51200 244 3.44040 352 2. 57841 460 2. 12383
65 2.08791 138 4.49844 246 3.42469 354 2. 56784 462 2.11716
66 2. 17354 140 4.48511 248 3.40917 356 2.55738 464 2.11055
67 2.26132 142 4.47200 250 3.39384 358 2. 54702 466 2. 10398
68 2. 35126 144 4.45912 252 3.37035 360 2.53675 468 2.09746
69 2.44339 146 4.44645 254 3.34720 362 2. 52659 470 2.09098
70 2. 53772 148 4.43399 256 3.32440 364 2.51652 472 2.08456
71 2. 61054 150 4.42173 258 3.30192 366 2. 50654 474 2.07818
72 2.68439 152 4.39792 260 3.27977 368 2.49666 476 2.07185

(~J 73 2. 75927 154 4.37456 262 3.25793 370 2.48687 478 2.06556
74 2.83517 156 4.35161 264 3.23641 372 2.47717 480 2.05932

. 75 2.91210 158 4.32907 266 3.21519 374 2.46757 482 2.05312
76 2. 99006 160 4.30694 268 3. 19426 376 2.45805 484 2.04697
77 3.06904 162 4.28518 270 3. 17362 378 2.44861 486 2.04086
78 3. 14905 164 4.26381 272 3. 15327 380 2.43927 488 2.03479
79 3.23009 166 4.24280 274 3. 13320 382 2.43000 490 2.02877
80 3.31215 168 4.22214 276 3. 11340 384 2.42082 492 2.02279
81 3.36772 170 4.20182 278 3.09386 386 2.41173 494 2.01685
82 3.42352 172 4. 17556 280 3.07459 388 2.40271 496 2.01095
83 3.47956 174 4.14977 282 3.05557 390 2.39377 498 2.00510
84 3. 53582 176 4. 12443 284 3.03681 392 2.38491 500 1.99928
85 3. 59231 178 4.09952 286 3.01829 394 2.37613 502 1. 99358
86 3.64903 180 4.07505 288 3.00001 396 2.36743 504 1. 98791
87 3.70597 182 4.05098 290 2.98197 398 2.35880 506 1.98228
88 3. 76314 184 4.02732 292 2.96415 400 2.35025 508 1. 97669
89 3. 820:i2 186 4.00406 294 2.94657 402 2.34177 510 1. 97114
90 3.87813 188 3.98117 296 2.92921 404 2.33336 512 1.96563
91 3.91516 190 3.95865 298 2.91206 406 2.32502 514 1. 96015
92 3.95214 192 3.93547 300 2.89513 408 2.31675 516 1. 95471
93 3.98906 194 3.91266 302 2.88122 410 2.30856 518 1.94931
94 4.02593 196 3.89021 304 2.86747 412 2.30043 520 1.94394

~~

95 4.06274 198 3;86812 306 2.85387 414 2.29237 522 1.93861
96 4.09949 200 3.84637 308 2.84043 416 2.28438 524 1. 93331
97 4. 13620 202 3.82497 310 2.82714 418 2.27645 526 1.92804
98 4. 17285 204 3.80389 312 2.81399 420 2.26859 528 1. 92281

r J 99 4.20944 206 3.78313 314 2.80099 422 2.26079 530 1. 91762
~. . 00 4. 24599 208 3.76268 316 2. 78813 424 2.25305 532 1.91245

',· .. 02 4.28842 210 3.74253 318 2.77541 426 2.24538 534 1.90732
104 4.33044 212 3.72269 320 2.76282 428 2.23777 536 1.90223
106 4.37205 214 3.70313 322 2.75037 430 2.23023 538 1.89716

201
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Det GELI 8 Date •••• a 04-JUN-07 Page 2
Geo JR - 100-ml Jar Version .. 3. 00

. Shlf .. 0 File ND: C25,4JGELI08JRO.EFF
I--'qef ... 100ML IN PARKWAY JAR
:' ...J
-f· f',.EV EFF. KEV EFF. KEV EFF. KEV EFF. KEV EFF.

------------ ------------- ------------- ------------- -------------
540 1. 89213 660 1.63899 930 1. 26681 1260 0.98746 1800 0.72169
542 1. 88713 665 1. 63016 935 1. 26167 1270 0.98092 1810 0.71812
544 1. 88216 670 1. 62144 940 1.25657 1280 0.97448 1820 0.71458
546 1.87723 675. 1.61284 945 1. 25153 1290 0.96814 1830 0.71109
548 1.87232 680 1.60434 950 1.24653 1300 0.96188 1840 O. 70762
550 1. 86745 685 1.59595 955 1. 24158 1310 0.95571 1850 0.70420
552 1. 86260 690 1. 58767 960 1. 23667 1320 0.94962 1860 O. 70081
554 1. 85779 695 1. 57948 965 1. 23181 1330 0.94362 1870 0.69745
556 1. 85300 700 1. 57140 970 1.22699 1340 0.93771 1880 0.69413
558 1.84824 705 1.56294 975 1. 22221 1350 0.93187 1890 0.69084
560 1.84352 710 1.55459 980 1. 21748 1360 0.92611 1900 0.68758
562 1.83882 715 1.54633 985 1. 21279 1370 0.92043 1925 0.67958
564 1. 83415 720 1. 53818 990 1. 20814 1380 0.91483 1950 0.67177
566 1. 82951 725 1. 53013 995 1.20354 1390 0.90930 1975 0.66415
568 1.82490 730 1. 52218 1000 1. 19897 1400 0.90384 2000 0.65671
570 1. 82031 735 1. 51432 1005 1. 19396 1410 0.89810 2025 0.65039
572 1. 81575 740 1. 50655 1010 1. 18899 1420 0.89243 2050 0.64420
574 1. 81122 745 1.49888 1015 1. 18407 1430 0.88684 2075 0.63815
576 1. a0672 750 1.49129 1020 1. 17920 1440 0.88132 2100 0.63222
578 1.80224 755 1.48380 1025 1. 17436 1450 0.87588 2125 0.62642
580 1.79779 760 1.47639 1030 1. 16957 1460 0.87050 2150 0.62074
582 1.79337 765 1. 46906 1035 1. 16483 1470 0.86520 2175 0.61518

(/JSB4 1.78897 770 1. 46182 1040 1. 16012 1480 0.85996 2200 0.60973
" (

\. 586 1. 78460 775 1. 45466 1045 1. 15546 1490 0.85479 2225 0.60438
, 588 1.78025 780 1.44759 1050 1. 15084 1500 0.84969 2250 O. 59915

590 1.77593 785 1. 44059 1055 1. 14625 1510 0.84465 2275 0.59401
592 1. 77163 790 1. 43367 1060 1. 14171 1520 0.83967 2300 O. 58898
594 1.76736 795 1.42682 1065 1. 13721 1530 0.83475 2325 O. 58404
596 1. 76312 800 1.42006 1070 1. 13274 1540 0.82990 2350 O. 57920
598 1.75889 805 1. 41336 1075 1. 12832 1550 0.82510 2375 O. 57444
600 1.-75470 810 1. 40674 1080 1. 12393 1560 0.82036 2400 O. 56978
602 1. 75052 815 1. 40019 1085 1. 11958 1570 0.81568 2425 O. 56520
604 1. 74637 820 1. 39371 1090 1. 11526 1580 0.81106 2450 O. 56070
606 1. 74224 825 1.38730 1095 1. 11099 1590 0.80649 2475 0.55628
60B 1. 73814 830 1.38096 1100 1. 10674 1600 0.80197 2500 O. 55195
610 1. 73406 835 1. 37468 1105 1. 10254 1610 0.79751 2525 O. 54768
612 1. 73000 840 1. 36847 1110 1.09836 1620 0.79310 2550 O. 54350
614 1.72597 845 1.36232 1115 1.09423 1630 O. 78874 2575 0.53938

',-." 616 1. 72195 850 1.35624 1120 1. 09012 1640 0.78443 260() O. 535:34
~ .. - .

618 1. 71796 855 1.35022 1125 1.08605 1650 0.78017 2625 O. 53137
620 1. 71400 860 1.34427 1130 1.08202 1660 O. 77596 2650 O. 52746
622 1. 71005 865 1.33837 1135 1. 07801 1670 0.77180 2675 O. 52361
624 1. 70612 870 1.33253 1140 1. 07404 1680 0.76769 2700 O. 51983
626 1. 70222 875 1. 32675 1150 1. 06619 1690 0.76362 2725 O. 51612.,,
628 1.69834 880 1.32103 1160 1.05847 1700 0.75959 2750 0.-51246
630 1.69448 885 1. 31537 1170 1. 05086 1710 0.75561 2775 O. 50886
632 1.69064 890 1. 30976 1180 1.04338 1720 0.75168 2800 O. 50532
634 1.68682 895 1.30420 1190 1. 03601 1730 0.74779 2825 O. 50183

,--,,636 1. 68302 900 1.2987.1 1200 1. 02876 1740 0.74394 2850 0.49840
, )'j38 1. 67924 905 1.29326 1210 1. 02161 1750 O. 74013 2875 0.49502- ,,

·640 1.67549 910 1.28787 1220 1.01458 1760 0.73636 2900 0.49169
645 1. 66618 915 1.28253 1230 1. 00764 1770 0.73263 2925 0.48842
650 1.65700 920 1.27724 1240 1.00082 1780 0.72895 2950 0.48519
655 1. 64793 925 1.27200 1250 0.99409 1790 0.72530 2975 0.48201
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(', **~*************************************************************************

~ 1098 GLY 2 G-8 XX 152.742 7 112.00 MIN 1.00000 8M 464
.: LIBR=A982 REF TIME= 274. 708 6
C~**************************************************************************

>_ ..~**************************************************************************
s Group 1098 * Time of count 152.742 2007 *
* Sample 2 * Reference GMT 274.708 2006 *
* Element. . . . . . . . . . . . . . . . . . . . . . . . . . * Elapsed Live Tm.. . . . . . . . . . . .. 112. *
* Type code GLY * Dead Time Pet 2.665122 *
* rD................. 74159-207 (~R) * Background GMT....... 148. 779 2007 *
* Geometry, detector........... XX-8 * Standard GMT......... 146.689 2007 *
* Aliquot 1. * Days since TO 243.0337 *
* Unit of Aliquot SMPL * Time on 10:48 PDT I-JUN *
* Data Sheet Units PCl /SMPL * Time off 12:40 PDT 1-JUN *
* Library A982 * Calc Time 08:25 04-JUN-07 *
***************************************************************************
* Slope 1. 008624 * Width slope 0.042773 *
* Intercept -2. 19831 * Width offset.................. 0.0 *
* X**2 TERM -0. 22302215E-05 * Sensitivity 4. *

NP: [7,67J464.GSP 25 PEAKS

****************************************************************************
PK IT ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF K FIT

1 7 24.3 24 8 30307 1. 83 33089 26. 2 2. 95E+02 1. 20.000 0101. 65
2 7 26.2 24 8 67630 2. 50 29508 28.2 2. 63E+02 1. 80.000 0101. 65
3 2 34.4 31 11181573 2.62 375 36. 3 3. 35E+00197. 30. 000 0 2.89
4 2 37.6 31 11 85725 2.62 1387 39. 5 1. 24E+Ol 30.40.000 0 2.89
5 0 59.1 56 9182772 1. 65 212099 60.8 1. 89E+03 0.40.000 0 2.89

C(j 6 10 67.4 66 29 83085 5.17 21991 69.0 1. 96E+02 2.00.000 0405.43
7 10 74.2 66 29299654 6.28 91870 75. 7 8. 20E+02 1. 40.000 0405.43
8 10 85.0 66 29177866 4.42 94487 86.4 8. 44E+02 1.20.000 0405.43
9 10 87.9 66 29 63206 1. 70 490681 89.4 4. 38E+03 O. 20. 000 0405.43

10 0 121. 9 117 11119251 1. 84 248765 123.1 2. 22E+03 0.30.000 0405.43
1.1 0 136.4 133 9 77392 2. 10 30913 137. 5 2. 76E+02 1.70.000 0405.43
12 0 165.8 161 10 79500 2. 04 181234 166. 6 1. 62E+03 0.40.000 0405.43
13 0 186.2 184 9 61148 2.95 1034 186.9 9. 23E+00 43.30.000 0405.43
14 0 255.2 252 9 53746 2.40 5337 255.4 4. 77E+Ol 8.00.000 0405.43
15 0 279.2 274 11 58258 2.45 26710 279. 2 2. 38E+02 1.80.000 0405.43
16 0 391. 7 383 14 57890 3.06 112398 390. 9 1.00E+03 O. SO. 000 0405.43
17 0 511. 6 506 10 31764 3.92 3539 510. 0 3. 16E+01 9.60.000 0405.43
18 0 661.6 647 21 62678 4.44 202025 659. 1 1.80E+03 0.40.000 0405.43
19 0 691. 4 684 10 27673 5.41 723 688. 7 6. 45E+00 43.30.000 0405.43
PK IT ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF K FIT
20 0 812.9 806 11 25993 5.13 1030 809.6 9.20E+00 30.60.000 0405.43
21 0 897.9 880 2669330 5.67 123474 894. 1 1. 10E:+03 0.60.666 0405.43
22 0 1173.0 1152 29 37581 6.94 225409 1168.2 2. 01E+03 0.30.000 0405.43
23 0 1332.0 1309 30 19725 7. 68 206243 1326. 7 1. 84E+03 0.30.000 0405.43
24 4 1831. 1 1808 33 3240 5. 97 26277 1825. 0 2. 35E+02 1. 10. 000 0216. 52
25 4 1837.3 1808 33 1665 4. 18 47798 1831. 2 4. 27E+02 O. SO. 000 0216. 52

FWHM=SGRT( 9.01826E+00 + 1. 81703E-02 *E)

*******************************************************************************
BACKGROUND INFO 1098 GLY 2 152.742 7 G- 8 BG DATE 148. 779 7
*******************************************************************************

, C-)--------PEAK---------v v------BACKGROUND------v v------NET----v
-~~NERGY CPM XERROR ENERGY CPM XERROR CPM XERROR

186.24
279. 22
511. 58

9.2337 43.34
238. 4799 1. 85

31. 5971 9. 56

186.00
279.00
511. 00

0.4940
O. 1166
2. 7627

204

10.61
O. 00
5.61

8. 7397 45. 79
238.3632 1. 85
28.8344 10.49



O. 38
O. 29
0.27

1803.4335
2012.4896
1841.3584

O. 3624 16. 72
0.0927 0.00
O. 0965 7. 15

!~ 661.64 1803.7959 0.38 661.60
1173.03 2012.5823 0.29 1173.20
1332.04 1841.4550 0.27 1332.50

o PEAKS REJECTED BY BACKGROUND

(~)******************************************************************************
/"'NTERFERING ISOTOPE ANALYSIS 1098 GLY 2 152.742 7 G- 8

"\ .******************************************************************************
SPANF TABLE SAVED IN GSTOR SAYS NATO NOT REGUIRED

205



f·...., GC USED IN DATA REDUCTION OF SAMPLE 1098 2 ~LY ~UN AI l~~. I~~/~UUI

.r- ENERGY

~) ;~: g
',- 143. 0

186.0
198.0
238. 5
279.0
295.2
338.4
351. 9

BACKGROUND FOR
CPM ERROR

0.2261 62.01
0.6445 8.46
0.0943 29.91
0.4940 10.61
0.1733 59.43
1. 0416 18.53
0.1166 0.00
0.3167 35.68
0.2046 28.35
0.6750 20.59

GELI DETECTOR 8
ENERGY CPM

511. 0 2. 7627
583. 1 O. 5399
609.3 0.9053
661.6 0.3624
727.2 0.1320
860.0 0.0834
911. 1 O. 5059
968. 9 O. 4218

1001. 0 O. 1562
1120.3 0.3533

OF 148. 779/2007
ERROR ENERGY

5.61 1173.2
24.89 1238.1
22. 58 1332. 5
16.72 1377.7
42.49 1460.8
0.00 1586.0

25. 20 1591. 0
25.53 1729.6

0.00 1764.5
26.10 0.0

1265.7 MIN
CPM ERROR

0.0927 0.00
0.1478 28.08
0.0965 7.15
0.1743 0.00
3.2905 20.88
0.1235 36.03
0.0777 55.70
0.0424 0.00
0.3128 24.87
0.0000 0.00

GELI STANDARD EFFICIENCY GC FOR DETECTOR G- 8 ON 6/ 4/ 7

HIGH RADIUM STANDARD LOW RADIUM STANDARD

NORMALISED 'Y. LENGTH IN NORMALISED 'Y. LENGTH IN
GMT YEAR CPM ERROR MINUTES GMT YEAR CPM ERROR MINUTES

76.719 3 O. 9279 15.753 61. * 55.907 7 O. 8497 13. 966 22.NG
322.765 5 O. 8833 18.759 31. * 61. 951 7 0.8381 12. 615 42.NG
322. 789 5 0.8727 17.160 43.* 69.881 7 0.8217 10. 936 33.
322.825 5 0.8755 17.370 41. * 76.788 7 O. 8444 12. 015 30.
352. 103 5 0.8703 18. 548 21. * 81.924 7 0.8275 10. 834 33.NG
355.939 5 0.8663 19.048 20.* 92.670 7 0.8012 11. 271 24.

58.691 6 O. 9079 17.307 83.* 96.949 7 1.2243 10. 113 32.NG
312.732 6 0.8798 18.209 22.* 103. 953 7 0.8129 11. 386 25.NG

,;'-'146. 689 7 0.9437 22.807 27. 133.873 7 0.8257 11. 864 28.NG
"'\'-~L53. 871 7 0.9404 23.280 21. 140.052 7 0.8416 13. 026 21.

AVERAGE O. 9421 0.002 AVERAGE O. 0000 O. 016

CALIBRATION LINE FROM STANDARD FOR G- 8 OF 146.689 7
ENERGY= -2.198306 + 1.0086241*CH + -2. 230222E-06*CH**2
FWHM =SGRT( -6.9307 + 0.042773*ENERGY} (C060= 7.076)

EFFICIENCIES FOR GEOMETRY XX 8 CALIBRATED O. 000 2000

ENERGY 'Y. EFFCY ENERGY 'Y. EFFCY ENERGY 'Y. EFFCY ENERGY 'Y. EFFCY
0.0 0.000000 0.0 0.000000 0.0 0.000000 0.0 0.000000
0.0 0.000000 0.0 0.000000 0.0 0.000000 0.0 0.000000
0.0 0.000000 0.0 0.000000 0.0 0.000000 0.0 0.000000
0.0 0.000000 0.0 0.000000 0.0 0.000000 0.0 0.000000
0.0 0.000000 0.0 0.000000 O. 0 0:000000
0.0 0.000000 0.0 0.000000 0.0 0.000000
0.0 0.000000 0.0 0.000000 0.0 0.000000

/ ')
'.-./
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*****************************************************************************r--,
1098 2 GLY G8TOR 464 ." ...
*****************************************************************************~*

b

b

b
b

b
b

PK ENERGY CPM 'Y.ERR
1 24.3 295.44 1.2
2 26.2 263.46 1.8
3 34.4 3.35 99.9
4 37.6 12.38 30.4
5 59. 1 1893.74 0.4
6 67. 4 196.35 2.0
7 74.2 820.27 1.4
8 85. 0 843.64 1.2
9 87.9 4381. 08 0.2

10 121.9 2221. 12 0.3
11 136.4 276.01 1.7
12 165.8 1618. 16 0.4
13 186.2 8. 74 45.8
14 255.2 47.66 8.0
15 279.2 238.36 1.9
16 391.7 1003. 56 O. 5
17 511. 6 28.83 10.5
18 661.6 1803.43 0.4
19 691.4 6.45 43.3
20 812.9 9.20 30.6
21 897.9 1102.45 0.6
22 1173.0 2012.49 0.3
23 1332.0 1841. 36 0.3
24 1831. 1 234.62 1.1
25 1837.3 426. 77 0.5

COMMENT

..... Am241s

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Cs136
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Cd 1095
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Co 575
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Co 575
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Cs136 Ce139s
Ra226 . . . . . . . .. C5136
· " 8n113
Ac228 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Hg203s
.......................................... 9n113s
Th228 La140 Ru106 Na 22
· Cs1375
........................................... Co 57

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. La140 Y 885
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Cs134+ Co 60s
· Co 60s

Ra226 Y 885

207



~ ~~~*************************************************************************
Fd V
\;Lt

""l
i
I 202. 63 t1IN 1.00000 8M 198

r 1.IBR~A982 REF TIME= 274.708 6
*~*************************************************************************

,', ) :,C."'.:;."".'<;'.>' .o..l;..<i.~"*:J ~** '".<;. v'.' * ~ .. ~ *;. ~ ** v .t;.".o.****"," v *.** v .u.**** v v *************************._-J ;, .. ,> •• -. ;.r •••••• -•. :,.or.,:" ."l"• •• -,.r'")(" -x-"R""){". R'''X'" -,..;- •• co... " •. -,.co ~C".. 1i""){'. •

Group.......... 1.098 * Time of eount 115.846 2007 *
.;.\. Samp Ie 2 .r,- Reference GMT.... . . . 274·.708 2006 *
<" Element. . . . . . . . . . . . . . . . . . . . . * Elapsed Live Tm.. . . . 202.6333 *

Tljpe cod.:?........ .. GLY -ii. Dead Time Pet.. . . 2.875859 *
y ID _ 74159-207 (JR) * Background GMT '110.963 2007 *
.;.::- C;eometry, detector _ . .. .. XX-8 ~'- Standard GMT 110.881 2007 *
,i, hliquot................ 1. -? Days since TO 206.1383 *
u i•...ini. 17. of Al iquot , SMPL * Ticne on..... . . . .. 13: 18 PDT 25-APR *
'ri Di:;ta Sheet Units_ PCl /SMPL * Time off 16: 41 PDT 25-APR *
~:. L:i.bi'ai'y , ". A982 1:'" Calc Time 17: 56 25-APR-07*
***************************************************************************
.;'. Slope .... , ....
.,~ I n t e 1" c e pt. . . . . . . . .
~ X**2 TERM .

NP: [7, 67J198. GSP

....... 1.008353 * Width slope .

. . . . .. -2. 12583 * Width offset .
-0.20896141E-05 * Sensitivity .

24 PEAKS

0.040798 *
-5.47015 *

. 4. *

****************************************************************************
f-'~<, IT ENRG LEFT WD BKGND FWHl"1 AREA CHAN CPM ERR EFF K FIT

J, ":! 24. 4 24 8 33044 1. 93 71045 26. 3 3. 51E+02 0.60. 000 0358.26'-'

:'1 3
.... , 4 24 8176412 2. 83 58056 28. 3 2. 87E+02 1.40. 000 0358.26<::'.0.

_. 0 59. 2 56 9354435 1. 64 385185 60. 8 1.90E+03 0.30. 000 0358.26
it- 10 67. 3 66 29164118 4. 50 38646 68. 9 1.91E+02 1.60. 000 0606.03
5 10 74. 1 66 29621818 6. 57 189162 75. 6 9. 34E+02 1.00. 000 0606.03
6 10 85. 1 66 29407537 5. 06 204313 86. 5 1.01E+03 0.90. 000 0606.03

(J '7 10 88. 0 66 29126638 1. 70 925775 89. 3 4. 57E+03 O. 10. 000 0606.03
8 4 113.8 97 30186183 2. 87 17045 115.0 8. 41E+01 4·.70. 000 0668.28
C/ 4 122. 0 9- 30114494 1.89 512579 123. 1 "'I 53E+03 0.20. 000 0668.28. I Co.

10 0 136. 4 133 9158798 2. 10 61601 137. 4 3.04E+02 1.20. 000 0668.28
:t 1 0 165. 8 161 10159517 2. 07 398196 166. 6 1. 97E+03 0.20. 000 0668.28
J2 0 255. 1 252 9106740 2. 42 11246 255. 2 5. 55E+01 5.30. 000 0668.28
1:3 0 279. 2 274 10105612 ,., 45 82215 279. 1 4.06E+02 0.80. 000 0668.28<::..

14 0 309. 8 306 8 74193 1. 41 722 309. 5 3. 56E+00 65.60. 000 0668.28
-f c: 0 391.6 383 14113593 3. 02 253735 390. 8 1.25E+03 0.30. 000 0668.28,.);. -i

J "~'l 0 511. 0 505 11 68579 4. 28 7547 509. 4 3. 72E+Ol 6.80.000 0668.28
i'7 0 661. 4 647 19113402 4. 35 367815 658. 9 1.82E+03 0.30.000 0668.28
1 E~ 0 813. ... 805 12 53511 5. 22 2892 810. 4 1. 43E+01 16. 10. 000 0668.28I

i :C""< 0 897. 6 879 231171,03 5. 54 283939 893. 9 1.40E+03 0.30. 000 0668.28., ,
fJ ~-( ·T ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF II. FITL I

2C~ 0 1113.7 1101 17 5976810. 06 3964 1109. 1 1. 96E+01 12.20.000 0668.28
~.:? J. 0 1172.6 1151 29 72845 6. 79 413435 1167.9 2. 04E+03 0.20. 000 0668.28
;;'~2 0 1331. 7 1310 29 39588 7. 52 379574 1326. 4 1. 87E+03 0.20. 000 0668.28
r;'tr-, 4 1830. b 1809 34 6518 5. 25 63076 1824. 4 3. l1E+02 0.60. 000 0733. 49>:.~': ...)

i:,?/'~ 4 1837. 0 1809 :::~4 3377 3. 83 109982 1830. 8 5. 43E+02 0.40. 000 0733.49
n,jHt'i--=SGRT ( 9. 63069E+00 + 2. 10185E-02 *E)

~.'

*******************************************************************************
BACKGROUND INFO 1098 GLY 2 115.846 7 G- 8 BG DATE 110.963 7
*****************************************************************************~

v------NET----v
CPM %ERROR

v--------PEAK---------v
.- ...... '1""r)"V I"pM "'t::'hlROR'0 "'::;"Is • \, 1__.,.

279. 16 405. 7323 O. 82
. 510. 97 37. 2464 6. 83

661 4? 1815. 1771 0.27
1172.64 2040,3099 0.22

v------BACKGROVND------v
ENERGY CPM %ERROR

279.00 O. 1166 0.00
511. 00 2. 7764 7. 75
661.60 O. 3418 15.07

1 "f~"" ""1"\ r. 1r")O-r 11. 18
208

405.6157
34.4700

1814. 8353
2040. 1802

O. 82
7.40
0.27
O. 22



o 1381.69 1873.2065 0.20 1332.50 0.1415 0.00
o PEAKS REJECTED BY BACKGROUND

1873, 0651 O. 20

- ~~*************************************************************************1
INTERFERING ISOTOPE ANALYSIS 1098 GLY 2 115.846 7 G- 8

.--..., ".~ " .. .0-**'" ..(t.Jo,' .... ~.>; ..(t.~***X >L.H.**~. >t.'>; **x* v **~''>< ~ ,. '" ><."'"c**************************************
0~:~;'·~;" ~A~L~'>C~~VED" i~'>r;ST~~'~ SA~S'~ NA;~''''~~~ ~ REGUIRED . >.

(J

(J
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n GC USED IN DATA REDUCTION OF SAMPLE 1098 2 GLY RUN AT 115.846/2007

BAC!~.GROUND FOR GEL! DETECTOR 8 OF 110. 963/2007 3732. 9 MIN
~.

EJ··{E:f"{ G'( CPl'1 ERROR ENERGY CPM ERROR ENERGY CPM ERROR
t,;,2. 0 O. 2421 58. ~)1 51L 0 "') 7764 ..,. 75 1173.2 O. 1297 11. 18<=. • , ..oJ 9;2. 0 O. 6458 6. 10 583. 1 O. 5464 24. 29 1238. 1 O. 1378 34. 75... ,

\ . f i} ....-{ 0 O. 1143 O. 00 609. 3 O. 8816 16. 31 1332. 5 O. 1415 O. 00'-- .,., r·..... ,

18ti, 0 O. 4844 1.4. 37 661. 6 O. 3418 15. 07 1377. 7 O. 0989 66. 92
f ~,,!.:.) 0 O. 1386 21. 21. ...,. ..- "" O. 1264 45. 17 1460. 8 3. 2983 16. 96.L 7$,_-. 1<=./ • <::.

238. ::: 1. 0015 16.92 860. a o. 0834 O. 00 1586. 0 O. 1242 50. 66-,
~.~:'?-~? . Co O. 1166 0.00 911. 1 O. 5001 17. 56 1591. 0 O. 1211 76. 58
;;~95. 2 O. 3080 27.85 968. 9 O. 4081 21. 47 1729. 6 O. 0424 O. 00
:]:~8. 4 O. 241.6 34. 19 1001. 0 O. 1562 0.00 1764. 5 O. 3079 29. 82
~351. 9 O. 6914 18.95 1120. 3 O. 3610 20. 58 O. 0 o. 0000 O. 00

GELI STANDARD EFFICIENCY GC FOR DETECTOR G- 8 ON 4/25/ 7

HIGH RADIUf1 STANDARD LOW RADIUI"I STANDARD

NOR l"lAL I SED % LENGTH IN NORMALISED % LENGTH IN
GMT YEAR CPM ERROR MINUTES GMT YEAR CPI"J ERROR MINUTES

'76. 719 ',,\ O. 9279 15.753 61. 50. 959 7 0.8133 14. 108 22.·_1

3~22. 765 5 O. 8833 18. 759 31. 53.696 7 O. 8334 12.601 46.
:"322.789- 5 O. 8727 17. 160 43. 55.907 7 O. 8497 13.966 22.NG
::j;2~;:. 825 t- O. 8755 17.370 41. 61.951 7 0.8381 12. 615 42.NG::>

:"5::;2. 103 5 O. 8703 18. 548 21. 69.881 7 0.8217 10. 936 33.
355. 939 5 O. 8663 19.048 20. 76. 788 7 0.8444 12. 015 30.
~~8. 691

, O. 9079 17.307 83. 81. 924 7 O. 8275 10.834 33.NG0

31.2. 732 6 O. 8798 18.209 22. 92.670 7 0.8012 11. 271 24.
II 921 7 0.8151 17.364 39. 96.949 7 1.2243 10. 113 32.NG-y,

'010.881 7 O. 7126 23. 100 22.NG 103. 953 7 0.8129 11. 386 25.NG
, AVERAGE O. 8776 0.031 AVERAGE 0.8286 O. 016

CALIBRATION LINE FROM STANDARD FOR G- 8 OF 110.881 7
ENERGY= -2.125832 + 1. 0083526*CH + -2.089614E-06*CH**2
FWHM =SGRT( -5.4702 + 0.040799*ENERGY) (C060= 6.992)

EFFICIENCIES FOR GEOMETRY XX 8 CALIBRATED O. 000 2000

ENERGY % EFFCY ENERGY " EFFCY ENERGY ,/ EFFCY ENERGY i:: EFFCYi, "
0.0 o. 000000 0.0 0.000000 O. 0 0.000000 0.0 0.000000
0.0 o. 000000 0.0 0.000000 0.0 0.000000 O. 0 0.000000
0.0 o. 000000 O. 0 O. 000000 o. 0 0.000000 0.0 O. 000000
0.0 0.000000 0.0 0.000000 O. 0 0.000000 0.0 0.000000
O. 0 o. 000000 0.0 0.000000 0.0 0.000000
(:. 0 o. 000000 0.0 0.000000 0.0 0.000000
O. 0 O. 000000 0.0 0.000000 0.0 0.000000
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*****************************************************************************Z \
GLY GSTOR 198

·R··:.i-*·:i-********';*·]:f-***-J:~****·!!-***********';-::-***********************-ll'********************

..... Am241s

. . . . .. Cs136

..... Cd109s

COMMENT

Th228 ' ' .

--"",:..-" "-.

885La140 Y

Ra226 Y 88s

· Cs134+ Co 60s
· Co 60s

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Co 57s
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Co 57s
· , Cs136 Ce139s
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Sn113
Ac228 . . . . . . . . . . . . . . . . . . . . . . . . . . . . Hg203s
· Co 60p
· Sn113s
Ac228 Th228 .. . . . . . . . . . . . . . . . .. La140 Ru106 Na 22
· Cs137s

PK ENERGY CPM I.ERR
1 24. 4 350.61 O. 6
2 26.4 286. 51 1.4
3 59. 2 1900.90 O. 3
4 67. 3 190.72 1.6
5 74. 1 933. 52 1.0
6 85.1 1008. 29 O. 9
7 88.0 4568. 72 0.1
8 113.8 84. 12 4.7
9 122. 0 2529. 59 0.2

10 136. 4 304. 00 1.2
11 165. 8 1965. 11 0.2
12 255.1 55. 50 5.3
13 279-.2 405.62 0.8
14 309. 8 3. 56 65.6
15 391. 6 1252. 19 0.3
16 511.0 34.47 7.4
17 661.4 1814.84 0.3
18 813. 7 14.27 16. 1
19 897. 6 1401.25 0.3
20 1113.7 19.56 12.2
21 1172.6 2040. 18 0.2
22 1331. 7 1873.07 0.2
23 1830. 6 311. 28 0.6
24 1837.0 542. 76 0.4

b
b

b
b

b

o

'_/~.

\.J
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'~AANALYTICS
/{Isotope Products Laboratories Company

;", L()SJ if/7 1Ecd 1z,lz7hb 'j(~,1t~l
,_/1 CERTIFICATE OF CALIBRATION

Standard Radionuclide Source

74159.,.207
100 rnL Solid in Wide Mouth PPi Parkway Jar

1380 Seaboard Industrial Blvd.
Atlanta, Georgia 30318
Tel 404'352'8677

Fax 404'352'2837

www.analyticsinc.com

Customer: Eberline Services I Richmond. CA
P.C.No.: 00003890, Item 1
Calibration Date: 01-0ct-2006 12:00 EST Grams ofMaster Source: 0.01515

This standard radionuclide source was prepared using aliquots measured gravimetrically from master
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer
system. At the time of calibration no interfering gamma-ray emitting impurities were· detected. The
gamma-ray emission rates for the most intense gamma-ray line~ are given. Analytics maintains
traceability to the National Institute of Standards and Technology through a Measurements Assurance
Program as described in USNRC Regulatory Guide 4.15, Revision I. February, 1979, and compliance
with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST." Density of solid matrix 1.15 g/cc.

Master Uncertainty, %

Gamma-Ray Half-Life, Source* This Source Type Calibration
Nuclide Energy (keV) Days ')ps/gram ')ps UJ\. UB U Method

• Am-241 59.5 157860 1990.0 0.33 1.46 2.99 4rr 15CJ Cd-l09 88.0 462.60 189000 2863.9 0.57 1.70 3.59 HPGe
Co-57 122.1 271.79 94570 1433.0 0.34 1.30 2.69 HPGe
Ce-139 165.9 137.6 133800 2027.5 0.35 1.10 2.31 HPGe
Hg-203 279.2 46.61 295300 4475 0.40 1.10 2.34 HPGe
Sn-113 391.7 115.1 185600 2812.4 0.42 1.10· 2.35 HPGe
Cs-137 661.7 10983 116700 1768.4 0.70 1.20 2.78 HPGe
Y-88 898.0 106.60 . 455400 6901 0.50 1.10 2.42 HPGe
Co-60 1173.2 1925.4 226900 3438 0.60 1.10 2.51 HPGe
C0-60 1332.5 1925.4 227000 3440 0.90 1.10 2.84 HPGe
Y-88 1836.1 l06.S 481200 7292 0.90 1.10 2.84 HPGe
* Master Source refers to Analytics' B-isotope mixture which is calibrated quarterly.

Ca1ihratioB Methods: 4TT15" 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-RaySpectrometer,
IC-TcitiiZatioIfCliamber. lJnce:r'tamtj': U "RelatiVeexpanded"imcerlaint}r. k=2:-~SeeNIST-'i'ecfuUCaJ.Notel297,·"GUidelines
for Evaluating and Expressing the Uncertainty of NlST Measurement Results. "

Conunents:
This standard will expire one year after the calibration date.

,,- -\

',,)

QAApproved:

End of Certificate

k Date: /2.. -2/ -0£

Corporate Office

24937 Avenue Tibbitts Valencia, California 91355
212

Laboratory

1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318
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1)

/' ."',

Chain of CUd Jdy."-...../.Eben') l Services - Richmond--- , • 'O~-Q

CLIENT: T(1vrv.!-l\~ tZ-c.:... ~URCHASE ORDER NO. !O/-7 II Z-
OATE1At/?eAGrilodj

UUt1'1,;'A "'5Iltt.r~J ~@.. 7-S-l>
PARAMETERS

ADDRESS: I-Z-~"D
.J ~ ~ND
~ .
'"

#
TAT (IN DAYS)~'$i.l,-.1 jJ 1~D (ell 't-Z ( D( ....

"-
C

0"-: \ 0

PROJECT0rO DL..-l ~L.€:.A~~ {'5.t.,AN {j ~~
~ i'. N

f-~

"
T

C,»r-i/7<c.:r: -=::;~3l ~A ~~DKo 4'!~-7-5'b-1S'l';-:t ~

~
f::)

"
A OBSERVATIONS, COMMENTS,

~/
';~ I VOLUMES, SPECIAL

SAMPLERS SIGNATUR~ ~ -... ~
SAMPLE N OR ADDITIONAL TEST

~~ ""- TYPE E

_\!I~ ~
OR R

tro'1/~o-8BI/
r---VJ

~
MATRIX S

*
,,' ~

SAMPLE NO. DATE 'TIME LOCATION ~<l

o21-a4-sr-oo\ 4-Zi.l-D7 -- 1-.,,_, n .L t>< (7" /2./ ~'f 51/ 7Z..1j~ ~I'- ~6..?:.tL6 ( /l.. fi/r? (; ji!-' r~.?~:.<.J.$

V [0: I::> - - '-"'-" ('-1 33 it.. IJJ z,.-z.),J -;"b M IJL- c/ ILJ" [zt./, ~

11:~v

,
~ 6 ~" 5 ~ ~I(,.../J)~/US i-IL-'S4u~ Z~v' ou..23?--5i..-ocz.$ Cj-z.<"",,1 j?,.:.:O£ s:;'J, A=t ,i'() f"", cS~ 11./. 11 I Ii. ,hI ~

t

1>< fl}Ot<~711 " ISfi.$i4:S
I

'}2-l-2-H·,:;)v co· ... q-2--,,c-' f'{ ~:Jb _~.. ,,' ~...,.. ~... -;-r: _r.--- 0 ~:? 3.$ L.
~IL- I )z;... !1,vi:) H'lJi- F6d...

D-.z-l·11.-l";~-to5 ct .1-f:; - i)'1 ~~: "?;;' I -:J ,· .... l . '.
I > 'Z-t....~ (3;. 3; J2-i f2/ WG -;16 (t.I.J ./

v
~ 1<-('7.\~~1_H' I 54#t,ol-(£...S

~..... """"'~ At..(...

II' fl1J - l~-~6bb "- 2(, - /;7 ~:'{~ P.u)/" 7~.I. r1>,., /ty X ./
/' ~:v,t.-\/0 G:J.7"LIS; I (M~1Il' QC-.

I---... tb2?J:3 til;'/ GA5-rG¢h d ~[\ ~/
J' /'---..

~
II'r # .)1r<1---r--. I r--,~~\1i \t

I

------ Y ", ¥ i!J1~Gi) PG1-L--- k( --- '8ttlMJ M A- i fJtU'/).I'V

V -.....-- 2 -/3-i>3 JU~1cor--
/ r-- r-...--

l)RELI~E: 2) RECEIVED .BY~ DATE? 3) RELINQUISHED BY / DATE: 4) ~ED BY / DATE: TOTAL NO. OF CONTAINERS: ~
/l?duYcA~

METHOD OF SHIPMENT:

COM;;l q lz7~ 7
c/%!/),u) A_VV

h

~~

COMPANY: r/:z.7~7 COMPANY: COMPANY: SPECIAL SHIPMENT-HANDLING,

5) RELINQUISHED By
i
/ DATl:

STORAGE REQUIREMENTS, OR
6) RECEIVED BY / DATE: 7) RELINQUISHED BY / DATE: 8) RECEIVED BY / DATE: POSSIBLE HAZARDS

COMPANY:
COMPANY: COMPANY: COMPANY:

J

v

2030 wright Avenue P.o. Box 4040 Richmond, CA 94804-0040 (510) 235-2633 FAx No. (510) 235-0438

Form SCP-1-5 04-26-00 "quality environmental services"



" ,

Chain of CU~ JdyI
~....''''-../'Eberi~.; J Services - Richmond

'1-
,

-i-tL1 -:lIt k DATi;'" ~AGf:ir I
~

~PURCHASE ORDER NO.
CLIENT: . <: ~ IiU\l~ II

ADDRESS: ( -z... 36 C<> U(,.lM...I~(/~ S~.~T ~rm1I~ PARAMETERS ANi:>
t -"I #

TAT (IN DAYS) 2-
"'5'1l,j ,)t 14.& 0 I C--A q"Z-l 0, ~ C

I;)

~
0

PROJECT: (:(0 6 z,.-l-fVtt<:...-f1~i"tEv lSU\l'Jo..s ~~ N

~~
T

~iJ"rhe:....-\ :- 6Aoo.J 14. ~1ADtJ"-D qi.fCt ., {t:>~b 1~t../< (j1.'1 A OBSERVATIONS, COMMENTS,

SAMPLERS SIGNATURE:C)'7~ __:..:('~ -
t~ I VOLUMES, SPECIAL
- ! -- SAMPLE N OR ADDITIONAL TEST
e.: S'

I~
TYPE E

~j, \/) OR R /-7-0'11'0 - 38/1
S~

MATRIX S
t-

SAMPLE NO. DATE 'TIME LOCATION .
-()7.-{-3'N-CL-bCI 1q--U-01 I,i'.' ~;;' ~U) <.. b.jtJ UjU '"h X ~l.i P (~~.Ju'~ ) I E~wtl <..A€.

\ t-. 'c''- >fAIIJ /1l,.JOI~1

~
, •

,::;;tIlL ~tJv1 (Z.~~

~
I

f2..J-. t1N l)Bw-rt.J(~------- ' MOL ~IL Au..... S"w\I~"",,, ...;-...
~ lji.-',N..f....." fiT QC-

~ ",- I'\.
-

r;~ .......

(\v ./"- -....... ""-.-

"-- ............
~

-....... -.....
'"'- --r---.. ---.... --..

1) RELINQUISHED BY / DATE: 2) RECEIVED BY ! DATE: ' 3) RELINQUISHED BY / DATE: 4) RECEIVED BY / DATE: TOTAL NO. OF CONTAINERS: )

cJ tl;{:
~C/!0~

COMP~N/ ." --~--::-' 2>r-" ~.p.lIJu .Jert//U4
METHOD OF SHIPMENT:

COMPANY: ;r;.)i7~j1 COMPANY: COMPANY: SPECIAL SHIPMENT-HANDLING,

5) RELINQUISHED BY /(DATE:( 6) RECEIVED BY / DATE: 7) RELINQUISHED BY / DATE:
STORAGE REQUIREMENTS, OR

8) RECEIVED BY / DATE: POSSIBLE HAZARDS

COMPANY:
COMPANY: COMPANY: COMPANY:

v

2030 wright Avenue P.O. Box 4040 Richmond, CA 94804-0040 (510) 235-2633 FAx No. (510) 235-0438

Form Sep-I-S 04-26-00 "quality environmental services"



LABORATORY DATA CONSULTANTS, INC.
7750 EI Camino Real, Suite 2L Carlsbad, CA 92009 Phone: 760/634-0437 Fax: 760/634·0439

, "

) ~[lliili]............ \ \.
Lee:

Tetra Tech Ee, Inc.
1940 E. Deere Avenue, Suite 200
Santa Ana, CA 92705
ATTN: Ms. Sabina Sudoko

November 20, 2007

SUBJECT: Treasure Island, CT9 021, Data Validation

Dear Ms. Sudoko,

Enclosed is the final validation report for the fraction listed below. This SDG was
received on November 19, 2007. Attachment 1 is a summary of the samples that
were reviewed for each analysis.

LOC Project # 17854:

SOG#

R709160-8811

Fraction

Gamma Spectroscopy

)

)

The data validation was performed under EPA Level III guidelines. The analyses
were validated using the following documents, as applicable to each method:

.' USEPA, Contract Laboratory Program National Functional Guidelines
for Inorganic Data Review, October 2004

• EPA SW 846, Third Edition, Test Methods for Evaluating Solid
Waste, update 1, July 1992; update IIA, August 1993; update II,
September 1994; update 118, January 1995; update III, December
1996; update lilA, April 1998

Please feel free to contact us if you have any questions.

Sincerely,

~1v
Erlinda T. Rauto
Operations Manager/Senior Chemist

V;\LOGIN\FW\Treasure\17854COV.wpd



Treasure Island, CTC 021
Data Validation Reports .

LDC# 17854

Gamma Spectroscopy



\
) LDCReport# 17854A35

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:

Collection Date:

LDe Report Date:

Matrix:

Parameters:

Validation Level:

Laboratory:

Treasure Island, CTa 021

September 24 through September 26, 2007

November 19, 2007

Soil

Gamma Spectroscopy

EPA Level III

Eberline Services

')
'. J

'1
, J

Sample Delivery Group (SOG): R709160-8811

Sample Identification

021-124-ST-001
021-233-SL-002S
021-233-SL-001N
021-121-SL-005
021-121-SL-006
021-344-CL-001
021-233-SL-001 NDUP

V:\LOGIN\FW\TREASURE\17B54A35.FW3 1
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Introduction

This data review covers 7 soil samples listed on the cover sheet. The analyses were
per EPA Method 901.1 for Gamma Spectroscopy.

The review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Inorganic Data Review (October 2004) as there are
no current guidelines for the method stated above.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section VIII.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:
\

) U Indicates the isotope was analyzed for but not detected at or above the stated
limit.

J Indicates an estimated value.

R Quality control indicates the data is not usable.

N Presumptive evidence of presence of the constituent.

UJ Indicates the isotope was analyzed for but not detected. The sample detection
limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

V:\LOGIN\FW\TREASURE\17854A35.FW3 2
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I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

All criteria for the initial calibration were met.

Detector efficiency was determined for each radionuclide of interest.

b. Continuing Calibration

Calibration verification and background determination was performed at the required
frequencies.

III. Blanks

Method blanks were reviewed for each matrix as applicable. Blank results contained less
than the minimum detectable activity (MDA).

IV. Accuracy and Precision Data

a. Matrix Splke/(Matrix Spike) Duplicates

A matrix spike (MS) analysis was not required by the method.

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative
percent differences (RPD) were within QC limits.

b. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

V. Minimum Detectable Activity

All minimum detectable activities met required detection limits.

VI. Sample Result Verification

,-J Raw data were not reviewed for this SDG.

V:\LOGIN\FW\TREASURE\17854A35.FW3 3



'~" )

,)

VII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been summarized.

VIII. Field Duplicates

No field duplicates were identified in this SDG.

IX. Field Blanks

No field blanks were identified in this SDG.

V:\LOGIN\FIMTREASURE\17854A35.FW3 4
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Treasure Island, eTO 021
Gamma Spectroscopy - Data Qualification Summary - SDG R709160-8811

No Sample Data Qualified in this SDG

Treasure Island, eTO 021
Gamma Spectroscopy - Laboratory Blank Data Qualification Summary - SDG
R709160·8811

No Sample Data Qualified in this SDG

V:\LOGIN\FW\TREASURE\17854A35.FW3 5



LDC #: 17854A35
SDG #: R709160-8811

-" Laboratory: Eberline Services
,j

VALIDATION COMPLETENESS WORKSHEET
Level III

Date: ( 1- 1'1-07

Page:..Lof...L
Reviewer: M&

2nd Reviewer: tc=--

METHOD: Gamma Spectroscopy (EPA Method 901.1)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

D Validation Area I I Comments I
I. Technical holdlna times A Samolina dates: ')~3'1.a; .,..~ va"!V~ t:t-" -o-r

A
II

lIa. Initial calibration

lib. Calibration verification A
III. Blanks A

IVa. Matrix Solke/(Matrlx Soike) Duollcates A OuP
IVb. Laboratory control samples A I.-c.s
V. Minimum dectectable activity (MDA) A
VI. Samole result verification N

VII. Overall assessment of data A
VIII. Field duplicates N
IV r;ol,.j hl~n"'~ N

') Note:
_/

A = Acceptable
N = Not proVided/applicable
SW = See worksheet

NO = No comp"ounds detected
R=Rinsate
FB = FJeld blank

0:: Duplicate
TB :: Trip blank
EB = Equipment blank

Validated Samoles: • I"
all sal

1 021-124-ST-001 11 21 31

2 021-233-SL-002S 12 22 32

3 021-233-SL-001 N 13 23 33

4 021-121-SL-005 14 24 34

5 021-121-SL-006 15 25 35

6 021-344-CL-001 16 26 36

7 021-233-SL-001 NDUP 17 27 37

8 1'?>5 18 28 38

9 19 29 39

10 20 30 40

Notes:__d_'_~~~.f-'t--=S'~e~f---:v.:....:.~~(~; ~~~+ ..::.e.=,d..:....-.. _

)

17854A35W.wpd



ORIGINAL
November 14, 2007

Ms. Sabina Sudoko
Chemist
Tetra Tech EC, Inc.
1940 E. Deere Avenue, Suite 200
Santa Ana, CA 92705

Reference: Treasure Island, San Francisco CA
Treasure Island, Contract Task Order No. 21
TtECI Subcontract No.: 1017112
Eberline Services W.O. No. R709160-8811
Sample Delivery Group R709160-8811

Dear Ms. Sudoko,

lll/ f'/'rt'
Enclosed is a Level)Xl CLP-Iike data package for six soil samples received on September 27,
2007.

Please call if you have any questions concerning the attached report.

')
. / Sincerely,

"

1JZt~ /77?¥~----
Melissa Mannion
Senior Program Manager

MCM/njv

Enclosure: LevelWC~~~ike Data Package (1 original and 1 copy)
Electronic Data Deliverable (e-mail)

") Analytical Services
2030 Wright Avenue

P.O. Box 4040
Richmond, California 94804-0040

(510) 235-2633 Fax (510) 235-0438
Toll Free (800) 841-5487

www.eberlineservices.com
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Section 1.0

Case Narrative
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Eberline Services
W.O. No. R709160-8811

Case Narrative, page 1

1.0 General Comments

Tetra Tech EC, Inc.
Subcontract No. 1017112

November 14, 2007

Sample Delivery Group 8811 is a CLP-like Level IV data package that consists of the
analytical results and supporting documentation for six soil samples. The analysis
performed was gamma scan. The sample 10's and reference dates/times are given in
the Sample Summary section of the Summary Data report.

The samples were received as stated on the chains-of-custody. Any discrepancies are
noted on the Eberiine Services Sample Receipt Checklist. No holding times v.ere
exceeded.

2.0 Quality Control Summary

Quality Control Samples consisted of a laboratory controlled spike (LCS), a method
blank, and a duplicate analysis. Quality control samples apply to all samples in the
preparation batch. The QC sample results reported on the "Batch QC Summary Sheet"
form of the report have not been divided by the method specific aliquot. The QC sample
data sheets indicate Eberiine Services standard QC aliquot of 1.0 sample.

All QC sample results were within control limits.

3.0 Method Errors

The error for each result is an estimate ofthe significant random uncertainties incurred in
the measurement process. These are propagated to each final result. They include the
counting (Poisson) uncertainty, as well as those intrinsic errors due to carrier or tracer
standardization, aliquoting, counter efficiencies, weights, or volumes. The following
method errors were propagated to the count error to calculate the 2cr ERR(Total):

Method Error
15%

4.0 Analysis Notes

4.1 Gamma Spectroscopy Analyses

The samples were analyzed for gamma activity per Eberline Services Hazardous
Waste Procedure "HWP-100, Sample Preparation for Gamma Spectroscopy",
Rev. 02, dated 01/28/04. References: EPA 901.1.

Aliquots of the samples were put into standard (calibrated) counting geometries
and counted for gamma activity. The samples were counted within 5 days of
receipt at Eberiine Services. After the initial count the samples 'Aere allowed to
stand for 21 days and then were recounted. Both sets ofdata, 5-dayand 21-day
counts, are reported herein. No problems were encountered during the course of
the analyses.

4



Eberline Services
W.O. No, R709160-aS11

Case Narrative, page 2

Tetra Tech EC, Inc.
Subcontract No. 1017112

November 14,2007

5.0 Case Narrative Certification Statement

"I certify that this data package is in compliance with the SOW, both technically
and for completeness, for other than the conditions detailed above. Release ofthe
data obtained in this hard copy data package has been authorized by the
Laboratory Manager or a designee, as verified by the following signature."

Melissa C. Mannion
Senior Program Manager
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Section 2.0
Chain-of-Custody and Sample Receipt

Information

6



(iI:/
@.EBERLINE
J~) ',."''''.':::-'''.'

RICHMOND, CA LABORATORY
SAMPLE RECEIPT CHECKLIST

)

Client: -rETfA 'TECJf TR..E4W/2E. 1.st..City ,Sh! PIE r.:; () State CYj-

DatelTime received q/Z7!Ol /O:JJ CoC No. iO/7//.L

Container 1.0. No. BOX Requested TAT (Days) ~1c11 P.O. Received Yes [ ] No [ ]

INSPECTION

1. Custody seals on shipping container intact? Yes [ 1 No[ ] NfA [V]

2. Custody seals on shipping container dated & signed? Yes [ ] No[ ] N/A [./ ,• J
..,

Custody seals on sample containers intact? Yes (V] No [ ] NfA ( ]..J.

4. Custody seats on sample containers dated & signed? Yes (V) No [ 1 N/A ( 1
5. Packing material is: Wet ( 1 Dry [ 1 N/A /

6 Num ber of samples in shipping container:
t,

Sample Matrix -s"OIL
.. Number of containers per sample: I (Or see CoC )

8. Sam pies are in correct container Yes [VI No [ ]

9. Paperwork agrees with samples':' Yes [V] No[ ]

10. Samples have: Tape [ ] Hazard labels [ ] Rad labels [ ] Appropriate sample labels [vi
11. Samples are: In good condition [vl Leaking ( 1 Broken Container ( 1 Missing ( ]

12. Samples are: Preserved [ ] Not preserved [ ]pH Preservative

13. Describe any anomalies:

-.

14. Was P.M. notified of any an;jftes? Yes [ 1 No [ 1 Date

15. Date: q/2 7/07 Time: ItJ.' 6-r?"Inspected by ~

Customer i Customer Sample , I iSample No. com mRlhr Wipe No. 0 cpm j mR/hr wiPe
, " i
I , I [ ! i i

!

I I !, i I I, I

, I
, II ,

; ,

I i I I

[
, I I

:
, I I

! j ! I: I

,
I

i

!
,

i! i !, , I I I

I ! I
:

.

'1
'. J

Ion Chamoer Ser. No.

Alpha Meter Se r. No.

Beta/Gamma M eterSer. No. _

':alibration date _

Calibration date _

Calibration date _

Form SCP-02. 06-24-05 Cage A3 of A14

9

·over S5 years or' oualitv nUClear secvlces·



Section 3.0
CLP-Like Summary Report
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5-Day Gamma Count
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E B E R LIN ESE R V ICE S / RIC HMO N D
SAMPLE DELIVERY GROUP 8811

SDG 8811
Contact Melissa C. Mannion

SUMMARY D A T A

Client Tetra Tech EC , Inc.
Contract .:!:1~O~1~7c..::1!::..::1~2~ _

SEC T ION

TAB L E o F CON TEN T S

About this section

Sample Summaries

Prep Batch Summary

Work Summary

Method Blanks

Lab Control Samples

Duplicates

Data Sheets

Method Summaries

Report Guides

End of Section

Prepared by

Reviewed by

1

3

5

6

8

9

10

11

17

18

32

Lab id EBERL
Protocol TTFW-CT21
Version Ver 1.0

Form DVD-TOC
Version ~3~.~O~6~ __

Report date 11/19/07



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP 8811

SDG 8811
Contact Melissa C. Mannion~) L- ----l REPORT GUIDE

Client Tetra Tech EC, Inc.
Contract =1..::;0-=1.:...7:...;1::.1=2 _

ABOUT THE DATA SUMMARY SECTION

)

The Data Summary Section of a Data Package has all data, in several
useful orders, necessary for first level, routine review of the data
package for a Sample Delivery Group (SDG). This section follows the
Data Package Narrative, which has 'an overview of the data package and a
discussion of special problems. It is followed by the Raw Data Section,
which has full details.

The Data Summary Section has several groups of reports:

SAMPLE SUMMARIES

The Sample and QC Summary Reports show all samples, including QC
samples, reported in one SDG. These reports cross-reference client and
lab sample identifiers.

PREPARATION BATCH SUMMARY

The Preparation Batch Summary Report shows all preparation batches
(lab groupings reflecting how work was organized) relevant to the
reported SDG with information necessary to check the completeness and
consistency of the SDG.

WORK SUMMARY

The Work Summary Report shows all samples and work done on them
relevant to the reported SDG.

METHOD BLANKS

The Method Blank Reports, one for each Method Blank relevant to the
SDG, show all results and primary supporting information for the blanks.

LAB CONTROL SAMPLES

The Lab Control Sample Reports, one for each Lab Control Sample relevant
to the SDG, show all results, recoveries and primary supporting
information for these QC samples.

DUPLICATES

REPORT GUrDES
Page 1

SUMMARY DATA SECTION
Page 1.

Lab id ""E""B""E~R""L _
Protocol TTFW-CT21
Version Ver 1.0

Form DVD-RG
Version ~3~.~0~6~ _

Report date 11/19/07



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP 8811

SDG 8811
Contact Melissa C. Mannion

r-\
I

'-JL-.. --'
GUIDE, cont.

Client Tetra Tech EC, Inc.
Contract =1..;:.0-=l:...,;7c..:1::..;1""2=- _

ABOUT THE DATA SUMMARY SECTION

The Duplicate Reports, one for each Duplicate and Original sample pair
relevant to the SDG, show all results, differences and primary
supporting information for these QC samples.

MATRIX SPIKES

The Matrix Spike Reports, one for each Spiked and Original sample pair
relevant to the SDG, show all results, recoveries and primary supporting
information for these QC samples.

DATA SHEETS

The Data Sheet Reports, one for each client sample in the SDG, show all
results and primary supporting information for these samples.

METHOD SUMMARIES

The Method Summary Reports, one for each test used in the SDG, show all
results, QC and method performance data for one analyte on one or two
pages. (A test is a short code for the method used to do certain work
to the client's specification.)

REPORT GUIDES

The Report Guides, one for each of the above groups of reports, have
documentation on how to read the associated reports.

\
, )

REPORT GUIDES
Page 2

SUMMARY DATA SECTION
Page 2

Lab id
Protocol
Version

Form
Version

Report date

EBERL
TTFW-CT21
Ver 1.0
DVD-RG
3.06
11/19/07



I~ -'\ SOG '"-8'"-B"'1"'1 _

\_ i Contact Melissa C. Mannion

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP BBII

LAB SAMPLE SUMMARY
Client Tetra Tech EC, Inc.

Contract :.1-"0.::;1.:..7.::;11=.2=- _

,-

)

LAB CHAIN OF

SAMPLE 10 CLIENT SAMPLE ID LOCATION MATRIX LEVEL PROJ. NO. CUSTODY COLLECTED

R709160-01 021-124-ST-001 Treasure Island SOIL CTO_21 09/24/07 10:15

R709160-02 021-233-SL-002S Treasure Island SOIL CTO_21 09/25/07 14:22

R709160-03 021-233-SL-001N Treasure Island SOIL CTO_21 09/25/07 14:30

R709160-04 021-121-SL-005 Treasure Island SOIL CTO_21 09/26/07 OB:35

R709160-05 021-121-SL-006 Treasure Island SOIL CTO_21 09/26/07 08:45

R709160-06 021-344-CL-001 Treasure Island SOIL CTO_21 09/26/07 15:35

R709160-07 Lab Control Sample SOIL CTO_21

R709160-0B Method Blank SOIL CTO_21

R709160-09 Duplicate (R709160-03) Treasure Island SOIL CTO_21 09/25/07 14:30

Lab id EBERL

Protocol TTFW-CT21

;- LAB SUMMARY Version Ver 1.0
')

Page 1 Form DVD-LSI
SUMMARY DATA SECTION Version 3.06

Page 3 Report d:lte 11/19/07



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP 8811

SDG 8811

Contact Melissa C. Mannion
r- '\

/ '-- --.J

QC SUMMARY
Client Tetra Tech EC , Inc.

Contract .=1~0=.1~7.=.1.=.12::- _

CHAIN OF \ SAMPLE BASIS DAYS SINCE LAB DEPARTMENT

QC BATCH CUSTODY CLIENT SAMPLE ID MATRIX MOIST AMOUNT AMOUNT RECEIVED COLL SAMPLE ID SAMPLE ID

8811 021-121-SL-005 SOIL 3.0 46 9 09/27/07 R709160-04 8811-004

021-121-SL-006 SOIL 1.9 39 9 09/27/07 1 R709160-05 8811-005

021-124-ST-00l SOlI, 3.4 48 9 09/27/07 3 R709160-0l 8811-001

021-233-SL-00IN SOIL 0.8 165 9 09/27/07 2 R709160-03 8811-003

021-233-SL-002S SOIL 2.9 116 9 09/27/07 2 R709160-02 8811- 002

021-344-CL-00l SOIL 0.9 62 9 09/27/07 1 R709160-06 8811-006

Method Blank SOIL R709160-08 8811-008

Lab Control Sample SOIL R709160-07 8811-007

Duplicate (R709160-03) SOIL 0.8 165g 09/27/07 2 R709160-09 8811-009

QC SUMMARY

") Page 1

'. .J SUMMARY DATA SECTION

Page 4

Lab id "-EB",E,,,R~L,,---__

Protocol TTFW-CT21

Version Ver 1.0

Form OVD-QS

Version ~3~.0~6~__

Report date 11/19/07



SDG ~8~8=-1l=- _

Contact Melissa C. Mannion

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP 8811

PREP BATCH SUMMARY
client Tetra Tech EC, Inc.

Contract =1",0",1:..:7~1~1~2 _

TEST MATRIX METHOD

PREPARATION ERROR

BATCH 20 % CLIENT MORE

PLANCHETS ANALYZED ------

RE BLANK LCS DUp/ORIG MS/ORIG

QUALI

FIERS

Gamma Spectroscopy

GAM SOIL Gamma Scan 6107-206 15.0 6 1 1 III

Duplicates and Matrix Spikes are those with original (Client) sample in this Sample Delivery Group.

Blank and LCS planchets are those in the same preparation batch as some Client, Duplicate or Spike sample.

Lab id EBERL

Protocol TTFW-CT21

PREP BATCH SUMMARY Version Ver 1. 0
-.

\ Page 1 Form DVD-PBS
)

SUMMARY DATA SECTION Version 3.06

Page 5 Report date 11/19/07



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP 8811

SOG 8811

Contact Melissa C. Mannion
'--J '--- ....1

LAB WORK SUMMARY
Client Tetra Tech EC, Inc.

Contract ~1~0~17~1~1~2~ _

Ll\.B SAMPLE CLIENT SAMPLE 10

COLLECTED LOCATION MATRIX SUF-

RECEIVED CUSTODY Proj. No. PLANCHET TEST FIX ANALYZED REVIEWED BY METHOD

R709160-01 021-124-ST-OOI 8811-001 GAM 10/24/07 10/24/07 CSS Gamma Scan

09/24/07 Treasure Island SOIL

09/27/07 CTO_21

R709160-02 021-233-SL-002S 8811-002 GAM 10/24/07 10/24/07 CSS Gamma Scan

09/25/07 Treasure Island SOIL

09/27/07 CTO_21

R709160-03 021-233-SL-001N 8811-003 GAM 10/24/07 10/24/07 CSS Gamma Scan

09/25/07 Treasure Island SOIL

09/27/07 CTO_21

R709160-04 021-121-SL-005 8811-004 GAM 10/24/07 10/24/07 CSS Gamma Scan

09/26/07 Treasure Island SOIL

09/27/07 CTO_21

R709160-05 021-121-SL-006 8811-005 GAM 10/24/07 10/24/07 CSS Gamma Scan

09/26/07 Treasure Island SOIL
r--'"

" 09/27/07 CTO_21
)

'./

R709160 - 06 021-344-CL-001 8811-006 GAM 10/24/07 10/24/07 CSS Gamma Scan

09/26/07 Treasure Island SOIL

09)27/07 CTO_21

R709160-07 Lab Control Sample 8811-007 GAM 10/24/07 10/24/07 CSS Gamma Scan

SOIL

CTO_21

R709160-08 Method Blank 8811-008 GAM 10/24/07 10/24/07 CSS Gamma Scan

SOIL

CTO_21

R7J9160-09 Duplicate (l{'/O~!60-03) 8811-009 GAM 10/24/07 10/24/07 CBS GalW1td Scan

09/25/07 Treasure Island SOIL

09/27/07 CTO_21

Lab id ",EB",E",R""L,,-__

WORK SUMMARY,.------\
i Page 1

,_.-1 SUMMARY DATA SECTION

Page 6

Protocol TTFW-CT21

Version Ver 1.0

Form DVD-LWS

Version ~3~.~06,,- ___

Report date 11/19/07



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP BBll

SDG BBll

Contact Melissa C. Mannion
/ ~\

'-- ./'-------------'
WORK SUMMARY, cont.

Client Tetra Tech EC, Inc.

Contract ~10~1~7~1~1~2~ __

COUNTS OF TESTS BY SAMPLE TYPE
TEST Proj. No. METHOD REFERENCE CLIENT MORE RE BLANK LCS DUP SPIKE TOTAL

GAM CTO_21 Gamma Scan EPA 901.1 6 1 1 1 9

TOTALS 6 1 1 1 9

\
)

WORK SUMMARY

:- -'1 Page 2

'- ) SUMMARY DATA SECTION

Page 7

Lab id ~EB~E~R~L~ _

protocol TTFW-CT21

Version Ver 1.0

Form DVD-LWS

Version ~3~.0~6~ ___

Report date 11/19/07



8811-008

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP 8811

Method Blank
METHOD BLANK

SDG 8811 Client Tetra Tech EC , Inc.
Contact Melissa C. Mannion Contract 1017112

Lab sample id R709160-08 Client sample id Method Blank
Dept sample id 8811-008 Material/Matrix SOIL

proj. No. CTO 21

RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (TOTAL) pCi/g pCi/g FIERS TEST

Potassium-40 13966-00-2 U 278 U GAM
Cobalt-GO 10198-40-0 U 14.9 0.036 U GAM
Cesium-137 10045-97-3 U 16.3 0.113 U GAM
Europium-152 14683-23-9 U 82.7 0.130 U GAM
Europium-154 15585-10-1 U 30.1 0.230 U GAM
Thallium-208 14913-50-9 U 12.3 U GAM
Lead-210 14255-04-0 U 1050 U GAM
Bismuth-2l2 14913-49-6 U 140 U GAM
Lead-212 15092-94-1 U 31.3 U GAM
Bismuth-214 14733-03-0 U 25.3 U GAM
Lead-214 15067-28-4 U 34.9 U GAM
Radium-226 13982-63-3 U 24.6 1. 00 U GAM
Actinium-228 14331-83-0 U 46.8 U GAM
Thorium-230 14269-63-7 U 1970 U GAM
Thorium-232 7440-29-1 U 46.8 1. 69 U GAM
Protactinium-234m 378783-76-7 U 1670 U GAM
Thorium-234 15065-10-8 U 7.00 U GAM
Uranium-235 15117-96-1 U 48.1 0.195 U GAM
Americium-241 14596-10-2 U 45.2 U GAM

Treaure Island

QC-B:'ANK #62970

r "'_J

METHOD BLANKS
Page 1

SUMMARY DATA SECTION
Page 8

Lab id EBERL
Protocol TTFW-CT21
Version Ver 1.0

Form DVD-DS
Version ~3~.~0~6 __

Report date 11/19/07
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8811-007

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP 8811

LAB CONTROL SAMPLE
Lab Control Sample

'\
)

'. /

SOO 8811 Client Tetra Tech EC, Inc.

Contact Melissa C. Mannion Contract 1017112

Lab sample id R709160-07 Client sample id Lab Control Sample

Dept sample id 8811-007 Material/Matrix SOIL

Proj. No. CTO 21

/

RESULT 20 ERR MDA RDL QUALI- JlDDED 20 ERR REC 20 IMI'S PROTOCOL

ANALYTE pCi/g (TOTAL) pCi/g pCi/g FIERS TEST pCi/g pCi/g 'l; (TOTAL) LIMITS

Cobalt-60 510 81 ---2..:.ll- 0.036 GAM 472 19 108 82-118 75-125 ~

Cesium-137 528 83 -!.id..... 0.113 GAM 476 19 111 82-118 75-125

Americium-241 541 84 19.4 GAM 505 20 107 83-117 75-125

Treaure Island

I QC-LCS 1162969

LAB CONTROL SI\MPLES

Page 1

SUMMARY DATA SECTION

Page 9

Lab id EBERL

Protocol TTFW-CT21

Version Ver 1.0

Form DVD-LCS

Version ~3~.~06~ __

Report date 11/19/07



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP 8811

8811-009 021-233-SL-00IN

DUPLICATE

SOIL

165 q

CTa 21

Client Tetra Tech EC, Inc.

Contract ~1~0~1~7.:1.=1~2 _

Client sample id ~0~2~1~-~2~3~3~-~S=L~-~0~0~1~N~ ___

Location/Matrix Treasure Island

Collected/Weight 09/25/07 14:30

Custody/Proj. No.

ORIGINAL

Lab sample id R709160-03

Dept sample id 8811-003

Received 09/27/07

\ moisture 0.8% moisture __~0~.~8 __

SOO BB11

contact Melissa C. Mannion

DUPLICATE

Lab sample id R709160-09

Dept sample id 8811-009

II! ,p ii,i.) /

DUPLICATE 20 ERR MDA RDL QUALI- ORIGINAL 20 ERR MDA QUALI- ~P~/ 20 DER

ANALYTE pCi/g (TOTAL) pCi/g pCi/g FIERS TEST pCi/g (TOTAL) pCi/g FIERS % TOT 0

Potassium-40 U 0.797 U GAM U 0.845 U - 0.1

Cobalt-60 U ~ 0.036 U GAM U ~ U - 0.1

Cesium-137 U 0.061 0.113 U GAM U 0.041 U - 0.5

Europium-152 U ~ 0.130 U GAM U -.Q..J.ll U - 0.7

Europium-154 U 0.185 0.230 U GAM U O.13B U - 0.4

ThalUcm- 208 U 0.059 U GAM U 0.04B U - 0.3

Lead-210 2.15 0.69 0.760 GAM 1. 96 0.70 0.837 9 48 0.4

Bismuth-212 U 0.B72 U GAM U 0.54B U - 0.6

Lead-212 0.106 0.071 0.OB8 GAM U 0.089 U 17 117 0.3

Bismuth-214 2.08 0.36 0.136 GAM 2.03 0.34 0.092 2 24 0.2

Lead-214 2.5B 0.43 0 .. 158 GAM 2.38 0.38 0.106 8 23 0.7

Radium-226 2.02 0.35 0.132 1. 00 GAM 1. 97 0.32 0.090 3 24 0.2

Actinium-228 U 0.274 U GAM U 0.211 U - 0.4

Thorium-230 U 5.51 U GAM U 3.90 U - 0.5

Thorium-232 U 0.274 1.69 U GAM 0.241 0.17 0.169 13 127 0.2

Protactinium-234m U 9.78 U GAM U 7.16 U - 0.4

Thorium-234 U 0.035 U GAM U 0.024 U - 0.5

Uranium-235 U ~ 0.195 U GAM U 0.188 U - 0.5

Americium-241 U 0.066 U GAM U 0.057 U - 0.2

Treaure Island

[-- -'- -----
QC-DUPij3 62971 Gamma Spec. Method - EPA 901.1, 21-0ay Count

Lab id EBERL

Protocol TTFW-CT21

DUPLICATES Version Ver 1. 0,- \ Page 1 Form DVD-DUP
)

SUMMARY DATA SECTION Version 3.06

Page 10 Report date 11/19/07



, ~\

}

8811-001

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP 8811

021-124-ST-001
DATA SHEET

SDG 8811 Client Tetra Tech EC , Inc.
Contact Melissa C. Mannion Contract 1017112

Lab sample id R709160-01 Client sample id 021-124-ST-001
Dept sample id 8811-001 Location/Matrix Treasure Island SOIL

Received 09/27/07 Collected/Weight 09/24/07 10:15 48 g
%- moisture 3.4 Custody/Proj. No. CTO 21

RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (TOTAL) pCi/g pCi/g FIERS TEST

Potassium-40 13966-00-2 U 4.82 U GAM
Cobalt-60 10198-40-0 U 0.457 0.036 U GAM
Cesium-137 10045-97-3 U 0.202 0.113 U GAM
Europium-152 14683-23-9 U 1. 43 0.130 U GAM
Europium-154 15585-10-1 U 0.499 0.230 U GAM
Thallium-208 14913-50-9 U 0.208 U GAM
Lead-210 14255-04-0 U 18.0 U GAM
Bismuth-212 14913-49-6 U 2.40 U GAM
Lead-212 15092-94-1 U 0.322 U GAM
Bismuth-214 14733-03-0 0.520 0.50 0.442 GAM
Lead-214 15067-28-4 0.703 0.45 0.455 GAM
Radium-226 13982-63-3 0.505 0.49 0.429 1. 00 GAM
Actinium-228 14331-83-0 U 0.884 U GAM
Thorium-230 14269-63-7 U 30.8 U GAM
Thorium-232 7440-29-1 U 1. 46 1. 69 U GAM
Protactinium-234m 378783-76-7 U 28.9 U GAM
Thorium-234 15065-10-8 U 0.117 U GAM
Uranium-235 15117-96-1 U 0.734 0.195 U GAM
Americium-241 14596-10-2 U 0.753 U GAM

Treaure Island

Gamma Spec. Method - EPA 901.1, 21-Day Count

DATA SHEETS
Page 1

SUMMARY DATA SECTION
Page 11

Lab id EBERL
Protocol TTFW-CT21
Version Ver 1.0

Form DVD-DS
Version ~3~.~0~6 __

Report date 11/19/07
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I

- - )

8811-002

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP 8811

021-233-SL-002S
DATA SHEET

\. )

SDG 8811 Client Tetra Tech EC , Inc.
Contact Melissa C. Mannion Contract 1017112

Lab sample id R709160-02 Client sample id 021-233-SL-002S
Dept sample id 8811-002 Location/Matrix Treasure Island SOIL

Received 09/27/07 Collected/Weight 09/25/07 14:22 116 g
% moisture 2.9 Custody/Proj. No. CTO 21

RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (TOTAL) pCi/g pCi/g FIERS TEST

Potassium-40 13966-00-2 U 2.75 U GAM
Cobalt-60 10198-40-0 U 0.121 0.036 U GAM
Cesium-137 10045-97-3 U 0.118 0.113 U GAM
Europium-152 14683-23-9 U 0.931 0.130 U GAM
Europium-154 15585-10-1 U 0.350 0.230 U GAM
Thallium-208 14913-50-9 U 0.127 U GAM
Lead-210 14255-04-0 3.48 1.1 1.29 GAM
Bismuth-212 14913-49-6 U 1.48 U GAM
Lead-212 15092-94-1 U 0.182 U GAM
Bismuth-214 14733-03-0 3.15 0.55 0.220 GAM
Lead-214 15067-28-4 3.62 0.63 0.268 GAM
Radium-226 13982-63-3 3.06 0.54 0.214 1. 00 GAM
Actinium-228 14331-83-0 U 0.523 U GAM
Thorium-230 14269-63-7 U 6.34 U GAM
Thorium-232 7440-29-1 U 0.523 1. 69 U GAM
Protactinium-234m 378783-76-7 U 20.0 U GAM
Thorium-234 15065-10-8 U 0.041 U GAM
Uranium-235 15117-96-1 U 0.403 0.195 U GAM
Americium-24I 14596-10-2 U 0.101 U GAM

Treaure Island

Gamma Spec. Method - EPA 901.1, 21-Day Count

DATA SHEETS
Page 2

SUMMARY DATA SECTION
Page 12

Lab id EBERL
Protocol TTFW-CT21
Version Ver 1.0

Form DVD-DS
Version =3~.~0~6 __

Report date 11/19/07



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP 8811r,

I

'._J

8811-003
DATA SHEET

021-233 -SL-001N

SDG 8811 Client Tetra Tech EC , Inc.
Contact Melissa C. Mannion Contract 1017112

Lab sample id R709160-03 Client sample id 021-233-SL-001N
Dept sample id 8811-003 Location/Matrix Treasure Island SOIL

Received 09/27/07 Collected/Weight 09/25/07 14:30 165 g
% moisture 0.8 Custody/Proj. No. CTO 21

RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (TOTAL) pCi/g pCi/g FIERS TEST

Potassium-40 13966-00-2 U 0.845 U GAM
Cobalt-60 10198-40-0 U 0.054 0.036 U GAM
Cesium-137 10045-97-3 U 0.041 0.113 U GAM
Europium-152 14683-23-9 U 0.313 0.130 U GAM
Europium-154 15585-10-1 U 0.138 0.230 U GAM
Thallium-208 14913-50-9 U 0.048 U GAM
Lead-210 14255-04-0 1.96 0.70 0.837 GAM
Bismuth-212 14913-49-6 U 0.548 U GAM
Lead-212 15092-94-1 U 0.089 U GAM
Bismuth-214 14733-03-0 2.03 0.34 0.092 GAM
Lead-214 15067-28-4 2.38 0.38 0.106 GAM
Radium-226 13982-63-3 1. 97 0.32 0.090 1. 00 GAM
Actinium-228 14331-83-0 U 0.211 U GAM
Thorium-230 14269-63-7 U 3.90 U GAM
Thorium-232 7440-29-1 0.241 0.17 0.169 1. 69 GAM
Protactinium-234m 378783-76-7 U 7.16 U GAM
Thorium-234 15065-10-8 U 0.024 U GAM
Uranium-235 15117-96-1 U 0.188 0.195 U GAM
Americium-241 14596-10-2 U 0.057 U GAM

Treaure Island

Gamma Spec. Method - EPA 901.1, 21-Day Count

DATA SHEETS
Page 3

SUMMARY DATA SECTION
Page 13

Lab id =E=B=E~R=L,--__
Protocol TTFW-CT21
Version Ver 1.0

Form DVD-DS
Version ~3~.~0~6 __

Report date 11/19/07



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP 8811

8811-004
DATA SHEET

021-121-SL-00S

SDG 8811 Client Tetra Tech EC , Inc.
Contact Melissa C. Mannion Contract 1017112

Lab sample id R709160-04 Client sample id 021-121-SL-005
Dept sample id 8811-004 Location/Matrix Treasure Island SOIL

Received 09/27/07 Collected/Weight 09/26/07 08:35 46 g
%' moisture 3.0 Custody/Proj. No. CTO 21

RESULT 20" ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (TOTAL) pCi/g pCi/g FIERS TEST

potassium-40 13966-00-2 1. 84 1.6 1.49 GAM
Cobalt-60 10198-40-0 U 0.166 0.036 U GAM
Cesium-137 10045-97-3 U 0.164 0.113 U GAM
Europium-152 14683-23-9 U 1. 05 0.130 U GAM
Europium-154 15585-10-1 U 0.442 0.230 U GAM
Thallium-208 14913-50-9 U 0.209 U GAM
Lead-210 14255-04-0 3.39 1.6 2.13 GAM
Bismuth-212 14913-49-6 U 2.23 U GAM
Lead-212 15092-94-1 U 0.320 U GAM
Bismuth-214 14733-03-0 U 0.361 U GAM

I

Lead-2l4 15067-28-4 U 0.506 U GAM
Radium-226 13982-63-3 U 0.351 1. 00 U GAM
Actinium-228 14331-83-0 U 0.682 U GAM
Thorium-230 14269-63-7 U 16.1 U GAM
Thorium-232 7440-29-1 U 0.682 1. 69 U GAM
Protactinium-234m 378783-76-7 U 111 U GAM
Thorium-234 15065-10-8 U 0.236 U GAM
Uranium-235 15117-96-1 U 1. 09 0.195 U GAM
Americium-241 14596-10-2 U 0.232 U GAM

Treaure Island

Gamma Spec. Method - EPA 901.1, 21-Day Count

DATA SHEETS
Page 4

SUMMARY DATA SECTION
Page 14

Lab id EBERL
Protocol TTFW-CT21
Version Ver 1.0

Form DVD-DS
Version =3~.~0~6 __

Report date 11/19/07



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP 8811

~. \
• I

'- j

8811-005
DATA SHEET

021-121-SL-006

\
" )

SDG 8811 Client Tetra Tech EC , Inc.
Contact Melissa C. Mannion Contract 1017112

Lab sample id R709160-05 Client sample id 021-121-SL-006
Dept sample id 8811-005 Location/Matrix Treasure Island SOIL

Received 09/27/07 Collected/Weight 09/26/07 08:45 39 g
% moisture 1.9 Custody/Proj. No. CTO 21

RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (TOTAL) pCi/g pCi/g FIERS TEST

Potassium-40 13966-00-2 2.95 2.5 1. 56 GAM
Cobalt-60 10198-40-0 U 0.197 0.036 U GAM
Cesium-137 10045-97-3 U 0.187 0.113 U GAM
Europium-152 14683-23-9 U 1. 39 0.130 U GAM
Europium-154 15585-10-1 U 0.476 ·0.230 U GAM
Thallium-208 14913 -50-9 U 0.183 U GAM
Lead-210 14255-04-0 U 15.5 U GAM
Bismuth-212 14913-49-6 U 2.51 U GAM
Lead-212 15092-94-1 U 0.273 U GAM
Bismuth-214 14733-03-0 U 0.382 U GAM
Lead-214 15067-28-4 U 0.362 U GAM
Radium-226 13982-63-3 U 0.371 1. 00 U GAM
Actinium-228 14331-83-0 U 0.799 U GAM
Thorium-230 14269-63-7 U 27.7 U GAM
Thorium-232 7440-29-1 U 0.799 1. 69 U GAM
Protactinium-234m 378783-76-7 U 28.9 U GAM
Thorium-234 15065-10-8 U 0.114 U GAM
Uranium-235 15117-96-1 U 0.730 0.195 U GAM
Americium-241 14596-10-2 U 0.667 U GAM

Treaure Island

Gamma Spec. Method - EPA 901.1, 21-Day Count

'\

\. )
DATA SHEETS

Page 5
SUMMARY DATA SECTION

Page 15

Lab id EBERL
Protocol TTFW-CT21
Version Ver 1.0

Form DVD-DS
Version ",,3...:.....:0...:6 _

Report date 11/19/07



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP 8811

~ ",
I

'j

8811-006
DATA SHEET

021;..344-CL-001

SDG 8811 Client Tetra Tech EC, Inc.
Contact Melissa C. Mannion Contract 1017112

Lab sample id R709160-06 Client sample id 021-344-CL-001
Dept sample id 8811-006 Location/Matrix Treasure Island SOIL

Received 09/27/07 Collected/Weight 09/26/07 15:35 62 g
% moisture 0.9 Custody/Proj. No. CTO 21

RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (TOTAL) pCi/g pCi/g FIERS TEST

Potassium-40 13966-00-2 U 5.74 U GAM
Cobalt-60 10198-40-0 U 0.256 0.036 U GAM
Cesium-137 10045-97-3 U 0.225 0.113 U GAM
Europium-152 14683-23-9 U 1. 74 0.130 U GAM
Europium-154 15585-10-1 U 0.654 0.230 U GAM
Thallium-208 14913-50-9 U 0.252 U GAM
Lead-210 14255-04-0 6.87 2.4 2.B2 GAM
Bismuth-212 14913-49-6 U 2.96 U GAM
Lead-212 15092-94-1 U 0.3B4 U GAM
Bismuth-214 14733-03-0 U 0.51B U GAM
Lead-214 15067-28-4 U 0.51B U GAM
Radium-226 13982-63-3 U 0.503 1.00 U GAM
Actinium-228 14331-B3-0 U 1. 05 U GAM
Thorium-230 14269-63-7 U 12.7 U GAM
Thorium-232 7440-29-1 U 1. 05 1. 69 U GAM
Protactinium-234m 3787B3-76-7 U 41. 2 U GAM
Thorium-234 15065-10-B U 0.OB4 U GAM
Uranium-235 15117-96-1 U 0.775 0.195 U GAM
Americium-241 14596-10-2 U 0.194 U GAM

Treaure Island

Gamma Spec. Method - EPA 901.1, 21-Day Count

DATA SHEETS
Page 6

SUMMARY DATA SECTION
Page 16

Lab id =E=B.=E.:.:R.=Lc--__
Protocol TTFW-CT21
Version Ver 1.0

Form DVD-DS
Version .:::3...:..~0~6 _

Report date 11/19/07



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP BBll

\

J

Test~ Matrix ~SO~I~L~__

SOO 8B11

Contact Melissa C. Mannion

LAB METHOD SUMMARY
GAMMA SCAN

GAMMA SPECTROSCOPY

Client Tetra Tech Ee, Inc.

Contract ~1~0~17~1~1~2~ _

RESULTS

R709160-01 8811-001 021-124-ST-001

R709160-02 B811-002 021-233-SL-002S

R709160-03 BBll-003 021-233-SL-001N

R709160-04 BBll-004 021-121-SL-005

R709160-05 BBll-005 021-121-SL-006

R709160-06 8Bll-006 021-344-CL-00l

R709160-07 BBll-007 Lab Control Sample

R709160-0B BBll-OOB Method Blank

R709160-09 BBll-009 Duplicate (R709160-03)

Nominal values and limits from method

Treaure Island

SAMPLE ID TEST FIX PLANCHET

preparation batch 6107-206

Americium-

Cobalt-60 Cesium-137 241

U U 0

U U U

0 U 0

0 0 0

0 U U

0 U U

ok ok ok

U U 0

0 U 0

0.036 0.113RDLs (pCi/g)

CLIENT SAMPLE ID

RAW SUF-LAB

METHOD PERFORMANCE
/--'" RAW SUF- MilA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIF'f DAYS ANAL-

• 3AMPLE In TEST FIX CLIENT SAMPLE ID pCi/g 9 FAe TION % % min keV KeV HELD PREPARED YZED DETECTOR
'J

Preparation batch 6107-206 20 prep error 15.0 t Reference Lab Notebook #6107, pg.206

1<709160-01 021-124-ST-001 --!1..:..i§.2 45.7 296 3D 10/01/07 10/24 JR,OB,OO

R709160-02 021-233-SL-002S ~ 113 296 29 10/01/07 10/24 JR,06,00

R709160-03 021-233-SL-001N ~ 164 293 29 10/01/07 10/24 JR,07,00

R709160-04 021-121-SL-005 ~ 44.6 292 2B 10/01/07 10/24 JR,Ol,OO

R709160-05 021-121-SL-006 ---.Q..:..l2l 3B.l 273 28 10/01/07 10/24 JR,OS,OO

R709160-06 021-344-CL-00l ~ 61.4 197 2B 10/01/07 10/24 JR,06,00

R709160-07 Lab Control Sample --....2..:27... 1. 00 19B 10/01/07 10/24 JR,07,00

R709160 - DB Method Blank -lL2.- 1.00 19B 10/01/07 10/24 JR,OB,OO

R709160-09 Duplicate (R709160-03) ~ 164 197 29 10/01/07 10/24 JR,Ol,OO

Nominal values and limits from metho~ 0.036 1.0e 100 IBO

PROCEDURES REFERENCE

HWP-I00

EPA 901.1

Sample Preparatioh for Gamma Spectrometry, rev 2

AVERAGES ± 2 SO

FOR 9 SAMPLES YIELD ±

METHOD SUMMARIES

) Page 1

_/ SUMMARY DATA SECTION

Page 17

Lab id ",E,,-BE,,"R~L,,- _

Protocol TTFW-CT21

Version Ver 1.0

Form DVD-LMS

Version ~3~.0~6~ __

Report date 11/19/07



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP 8811

SDG 8811
Contact Melissa C. Mannion

,- -\

/ '--------------------'
REPORT

SAMPLE

GUIDE

SUMMARY

Client Tetra Tech EC , Inc.
Contract =1""0-=1=-7'-'1"'1::.;2=-- _

The Sample and QC Summary Reports show all samples, including QC
samples, reported in one Sample Delivery Group (SDG).

The Sample Summary Report fully identifies client samples and gives the
corresponding lab sample identification. The QC Summary Report shows at
the sample level how the lab organized the samples into batches and
generated QC samples. The Preparation Batch and Method Summary Reports
show this at the analysis level.

The following notes apply to these reports:

* LAB SAMPLE ID is the lab's primary identification for a sample.

* DEPARTMENT SAMPLE ID is an alternate lab id, for example one
assigned by a radiochemistry department in a lab.

* CLIENT SAMPLE ID is the client's primary identification for a
sample. It includes any sample preparation done by the client
that is necessary to identify the sample.

* QC BATCH is a lab assigned code that groups samples to be
processed and QCed together. These samples should have similar
matrices.

QC BATCH is not necessarily the same as SDG, which reflects
samples received and reported together.

* All Lab Control Samples, Method Blanks, Duplicates and Matrix
Spikes are shown that QC any of the samples. Due to possible
reanalyses, not all results for all these QC samples may be
relevant to the SDG. The Lab Control Sample, Method Blank,
Duplicate, Matrix Spike and Method Summary Reports ,detail these
relationships.

REPORT GUIDES
--', Page 1
-~ SUMMARY DATA SECTION

Page 18

Lab id =E=B=ER=L==--__
Protocol TTFW-CT21
Version Ver 1.0

Form DVD-RG
Version ~3~.~0~6 _

Report date 11/19/07



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP 8811

SDG 8811
Contact Melissa C. Mannion REPORT GUIDE

Client Tetra Tech EC, Inc.
Contract ~1:..::0:..::1::...7.:.....=.1=1~2 _

PREPARATION BATCH SUMMARY

The preparation Batch Summary Report shows all preparation batches in
one Sample Delivery Group (SDG) with information necessary to check the
completeness and consistency of the SDG.

The following notes apply to this report:

*

*

*

*

The preparation batches are shown in the same order as the
Method Summary Reports are printed.

Only analyses of planchets relevant to the SDG are included.

Each preparation batch should have at least one Method Blank
and LCS in it to validate client sample results.

The QUALIFIERS shown are all qualifiers other than U, J, B, L
and H that occur on any analysis in the preparation batch. The
Method Summary Report has these qualifiers on a per sample
basis.

These qualifiers should be reviewed as follows:

X Some data has been manually entered or modified.
Transcription errors are possible.

P One or more results are 'preliminary'. The data is not
ready for final reporting.

2 There were two or more results for one analyte on one
planchet imported at one time. The results in DVD may
not be the same as on the raw data sheets.

Other lab defined qualifiers may occur. In general, these
should be addressed in the SDG narrative.

REPORT GUIDES
--'j Page 2
'- / SUMMARY DATA SECTION

Page 19

Lab id ""E::;:B:=::E=.:;R=:L _
Protocol TTFW-CT21
Version Ver 1.0

Form DVD-RG
Version =3~.~O~6 __

Report date 11/19/07



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP 8811

SDG ~8~8=.11=-- _
Contact Melissa C. Mannion

- /l-- --'
REPORT GUIDE

Client Tetra Tech EC , Inc.
Contract .:::1.;::0..::1'-'7'-.:1::..;1::..;2"-- _

WORK SUMMARY

The Work Summary Report shows all samples, including QC samples, and all
relevant analyses in one Sample Delivery Group (SDG). This report is
often useful as supporting documentation for an invoice.

The following notes apply to this report:

* TEST is a code for the method used to measure associated
analytes. Results and related information for each analyte
are on the Data Sheet Report. In special cases, a test code
used in the summary data section is not the same as in
associated raw data. In this case, both codes are shown on the
Work Summary.

* SUFFIX is the lab's code to distinguish multiple analyses
(recounts, reworks, reanalyses) of a fraction of the sample.
The suffix indicates which result is being reported. An empty
suffix normally identifies the first attempt to analyze the
sample.

* The LAB SAMPLE ID, TEST and SUFFIX uniquely identify all
supporting data for a result. The Method Summary Report for
each TEST has method performance data, such as yield, for each
lab sample id and suffix and procedures used in the method.

* PLANCHET is an alternate lab identifier for work done for one
test. It, combined with the TEST and SUFFIX, may be the best
link to raw data.

* For QC samples, only analyses that directly QC some regular
sample are shown. The Lab Control Sample, Method Blank,
Duplicate, Matrix Spike and Method Summary Reports detail these
relationships.

* ~l:,c SAS (Special Analytical Services) Number is a client or lab
assigned code that reflects special processing for samples, such
as rapid turn around. Counts of tests done are lists by SAS
number since it is likely to affect prices.

REPORT GUIDES
~ \ Page 3

-) SUMMARY DATA SECTION
Page 20

Lab id ""E:::.BE:::.R:,:.L=-__
Protocol TTFW-CT21
Version Ver 1.0

Form DVD-RG
Version ~3~.~06~ _

Report date 11/19/07



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP 8811

SDG 8811
Contact Melissa C. Mannion REPORT

DATA

GUIDE

SHEET

Client Tetra Tech EC, Inc.
Contract =1'-"0.=1'-'7;...:1"'1"'2=- _

'\
j

The Data Sheet Report shows all results and primary supporting
information for one client sample or Method Blank. This report
corresponds to both the CLP Inorganics and Organics Data Sheet.

The following notes apply to this report:

* TEST is a code for the method used to measure an analyte. If
the TEST is empty, no data is available; the analyte was not
analyzed for.

* The LAB SAMPLE ID and TEST uniquely identify work within the
Summary Data Section of a Data Package. The Work Summary and
Method Summary Reports further identify raw data that underlies
this work.

The Method Summary Report for each TEST has method performance
data, such as yield, for each Lab Sample ID and a list of
procedures used in the method.

* ERRORs can be labeled TOTAL or COUNT. TOTAL implies a
preparation (non-counting method) error has been added, as
square root of sum of squares, to the counting error denoted by
COUNT. The preparation errors, which may vary by preparation
batch, are shown on the Method Summary Report.

* A RESULT can be 'N.R. I (Not Reported). This means the lab did
this work but chooses not to report it now, possibly because it
was reported at another time.

* When reporting a Method Blank, a RESULT can be 'N.A. I (Not
Applicable). This means there is no reported client sample work
in the same preparation batch as the Blank's result. This is
likely to occur when the Method Blank is associated with
reanalyses of selected work for a few samples in the SDG.

The following qualifiers are defined by the DVD system:

U The RESULT is less than the MDA (Minimum Detectable Activity) .
If the MDA is blank, the ERROR is used as the limit.
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J The RESULT is less than the RDL (Required Detection Limit) and
no U qualifier is assigned.

B A Method Blank associated with this sample had a result without
a U flag and, after correcting for possibly different aliquots,
that result is greater than or equal to the MDA for this sample.

Normally, B is not assigned if U is. When method blank
subtraction is shown on this report, B flags are assigned based
on the unsubtracted values while U's are assigned based on the
subtracted ones. Both flags can be assigned in this case.

For each sample result, all Method Blank results in the same
preparation batch are compared. The Method Summary Report
documents this and other QC relationships.

L Some Lab Control Sample that QC's this sample had a low
recovery. The lab can disable assignment of this qualifier.

H Similar to 'L' except the recovery was high.

P The RESULT is 'preliminary'.

X Some data necessary to compute the RESULT, ERROR or MDA was
manually entered or modified.

2 There were two or more results available for this analyte. The
reported result may not be the same as in the raw data.

Other qualifiers are lab defined. Definitions should be in the
SDG narrative.

Th<::: following values are underlined to indicate possible p:t-oblems:

* An MDA is underlined if it is bigger than its RDL.

* An ERROR is underlined if the 1.645 sigma counting error is
bigger than both the MDA and the RESULT, implying that the MDA

REPORT GUIDES
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may not be a good estimate of the 'real' minimum detectable
activity.

* A negative RESULT is underlined if it is less than the negative
of its 2 sigma counting ERROR.

* When reporting a Method Blank, a RESULT is underlined if
greater than its MDA. If the MDA is blank, the 2 sigma counting
error is used in the comparison.

REPORT GUIDES ,
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LAB CONTROL SAMPLE

The Lab Control Sample Report shows all results, recoveries and primary
supporting information for one Lab Control Sample.

The following notes apply to this report:

* All fields in common with the Data Sheet Report have similar
usage. Refer to its Report Guide for details.

* An amount ADDED is the lab's value for the actual amount spiked
into this sample with its ERROR an estimate of the error of this
amount.

An amount added is underlined if its ratio to the corresponding
RDL is outside protocol specified limits.

" )

*

*

REC (Recovery) is RESULT divided by ADDED expressed as a
percent.

The first, computed limits for the recovery reflect:

1. The error of RESULT, including that introduced by
rounding the result prior to printing.

If the limits are labeled (TOTAL), they include
preparation error in the result. If labeled (COUNT),
they do not.

2. The error of ADDED.

3. A lab specified, per analyte bias. The bias changes the
center of the computed limits.

* The second limits are protocol defined upper and lower QC limits
[,:,,:i:" the recovery.

* The recovery is underlined if it is outside either of these
ranges.
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DUPLICATE

The Duplicate Report shows all results, differences and primary
supporting information for one Duplicate and associated Original sample.

The following notes apply to this report:

* All fields in common with the Data Sheet Report have similar
usage. This applies both to the Duplicate and Original sample
data. Refer to the Data Sheet Report Guide for details.

If the Duplicate has data for a TEST and the lab did not do this
test to the Original, the Original's RESULTs are underlined.

* The RPD (Relative Percent Difference) is the absolute value of
the difference of the RESULTs divided by their average expressed
as a percent.

If both RESULTs are less than their MOAs, no RPD is computed and
a '-' is printed.

For an analyte, if the lab did work for both samples but has
data for only one, the MDA from the sample with data is used as
the other's result in the RPD.

* The first, computed limit is the sum, as square root of sum of
squares, of the errors of the results divided by the average
result as a percent, hence the relative error of the difference
rather than the error of the relative difference. The errors
include those introduced by rounding the RESULTs prior to
printing.

If this limit is labeled TOT, it includes the preparation error
in the RESULTs. If labeled CNT, it does not.

This value report~d for this limit is at most 999.

* The second limit for the RPD is the larger of:

1. A fixed percentage specified in the protocol.

REPORT GUIDES
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DUPLICATE

2. A protocol factor (typically 2) times the average MDA as
a percent of the average result. This limit applies
when the results are close to the MDAs.

* The RPD is underlined if it is greater than either limit.

* If specified by the lab, the second limit column is replaced by
the Difference Error Ratio (DER), which is the absolute value
of the difference of the results divided by the quadratic sum of
their one sigma errors, the same errors as used in the first
limit.

Except for differences due to rounding, the DER is the
same as the RPD divided by the first RPD limit with the
limit scaled to 1 sigma.

* The DER is underlined if it is greater than the sigma factor,
typically 2 or 3, shown in the header for the first RPD limit.

)
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The Matrix Spike Report shows all results, recoveries and primary
supporting information for one Matrix Spike and associated Original
sample.

The following notes apply to this report:

* All fields in common with the Data Sheet Report have similar
usage. This applies both to the Spiked and Original sample
data. Refer to the Data Sheet Report Guide for details.

If the Spike has data for a TEST and the lab did not do this
test to the Original, the Original's RESULTs are underlined.

* An amount ADDED is the lab's value for the actual amount spiked
into the Spike sample with its ERROR an estimate of the error of
this amount.

An amount is underlined if its ratio to the corresponding RDL is
outside protocol specified limits.

* REC (Recovery) is the Spike RESULT minus the original RESULT
divided by ADDED expressed as a percent.

* The first, computed limits for the recovery reflect:

1. The errors of the two RESULTs, including those
introduced by rounding them prior to printing.

If the limits are labeled (TOTAL), they include
preparation error in the result. If labeled (COUNT),
they do not.

2. The error of ADDED.

3. A lab specified, per analyte bias. The bias changes the
center of the computed limits.

* The second limits are protocol defined upper and lower QC limits
for the recovery.
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These limits are left blank if the Original RESULT is more than
a protocol defined factor (typically 4) times ADDED. This is a
way of accounting for that when the spike is small compared to
the amount in the original sample, the recovery is unreliable.

* The recovery is underlined (out of spec) if it is outside either
of these ranges.

)
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)

The Method Summary Report has two tables. One shows up to five results
measured using one method. The other has performance data for the
method. There is one report for each TEST, as used on the Data Sheet
Report.

The following notes apply to this report:

* Each table is subdivided into sections, one for each preparation
batch. A preparation batch is a group of aliquots prepared at
roughly the same time in one work area of the lab using the same
method.

There should be Lab Control Sample and Method Blank results in
each preparation batch since this close correspondence makes the
QC meaningful. Depending on lab policy, Duplicates need not
occur in each batch since they QC sample dependencies such as
matrix effects.

* The RAW TEST column shows the test code used in the raw data to
identify a particular analysis if it is different than the test
code in the header of the report. This occurs in special cases
due to method specific details about how the lab labels work.

The Lab Sample or Planchet ID combined with the (Raw) Test Code
and Suffix uniquely identify the raw data for each analysis.

* If a result is less than both its MDA and RDL, it is replaced by
just 'U' on this report. If it is greater than or equal to the
RDL but less than the MDA, the result is shown with a 'U' flag.

The J and X flags are as on the data sheet.

* Non-U results for Method Blanks are underlined to indicate
possible contamination of uLher samples in the preparation
batch. The Method Blank Report has supporting data.

* Lab Control Sample and Matrix Spike results are shown as: ok, No
data, LOW or HIGH, with the last two underlined. 'No data'
means no amount ADDED was specified. 'LOW' and 'HIGH'
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*

*

correspond to when the recovery is underlined on the Lab Control
Sample or Matrix Spike Report. See these reports for supporting
data.

Duplicate sample results are shown as: ok, No data, or OUT, with
the last two underlined. 'No data' means there was no original
sample data found for this duplicate. 'OUT' corresponds to when
the RPD is underlined on the Duplicate Report. See this report
for supporting data.

If the MDA column is labeled 'MAX MDA', there was more than one
result measured by the reported method and the MDA shown is the
largest MDA. If not all these results have the same RDL, the
MAX MDA reflects only those results with RDL equal to the
smallest one.

MDAs are underlined if greater than the printed RDL.

)
* Aliquots are underlined if less than the nominal value specified

for the method.

* Prepareation factors are underlined if greater than the nominal
value specified for the method.

* Dilution factors are underlined if greater than the nominal
value specified for the method.

* Residues are underlined if outside the range specified for the
method. Residues are not printed if yields are.

* Yields, which may be gravimetric, radiometric or some type of
recovery depending on the method, are underlined if outside the
range specified for the method.

* Efficiencies
the method.
this test is

are underlined if outside the range specified for
Efficiencies are detector and geometry dependent so
only approximate.

)

* Count times are underlined if less than the nominal value
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specified for the method.

* Resolutions (as FWHMi Full Width at Half Max) are underlined if
greater than the method specified limit.

* Tracer drifts are underlined if their absolute values are
greater than the method specified limit. Tracer drifts are
not printed if percent moistures are.

* Days Held are underlined if greater than the holding time
specified in the protocol.

* Analysis dates are underlined if before their planchet's
preparation date or, if a limit is specified, too far after
it.

For some methods, ratios as percentages and error estimates for them are
computed for pairs of results. A ratio column header like '1+3' means
the ratio of the first result column and the third result column.

Ratios are not computed for Lab Control Sample, Method Blank or
Matrix Spike results since their matrices are not necessarily
similar to client samples' .

The error estimate for a ratio of results from one planchet reflects
only counting errors since other errors should be correlated. For a
ratio involving different planchets, if QC limits are computed based on
total errors, the error for the ratio allows for the preparation errors
for the planchets.

The ratio is underlined (out of spec) if the absolute value of its
difference from the nominal value is greater than its error estimate.
If no nominal value is specified, this test is not done.

For Gross Alpha or Gross Beta results, there may be a column showing the
sum of other Alpha or Beta emitters. This sum includes all relevant
results in the DVD database, whether reported or not. Results in the
sum are weighted by a particles/decay value specified by the lab for
each relevant analyte. Results less than their MDA are not included.

)
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No sums are computed for Lab Control, Method Blank or Matrix Spike
samples since their various planchets may not be physically related.

If a ratio of total isotopic to Gross Alpha or Beta is shown, the error
for the ratio reflects both the error in the Gross result and the sum,
as square root of sum of squares, of the errors in the isotopic results.

For total elemental uranium or thorium results, there may be a column
showing the total weight computed from associated isotopic results.
Ignoring results less than their MDAs, this is a weighted sum of the
isotopic results. The weights depend on the molecular weight and
half-life of each isotope so as to convert activities (decays) to weight
(atoms) .

If a ratio of total computed to measured elemental uranium or thorium is
shown, the error for the ratio reflects the errors in all the
measurements.

)
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' ... UG·-IN VERIFICATION
, ')11 ~iamples

./,Cil1 planchets

LOG-IN VERIFICATION 8811
15: 17:56 30-0CT-07
Cust,set a 0

Page 1

R709160 TETRATECH_FW Pr Mgr .... MCM Rcvd .. 09/27/07
Tetra Tech EC, Inc. Charge.... 00-000 Due ... 27-0CT-07
Alameda Point Chemist ... Va 1 ue ... O.

Created ... 27-SEP-07 Billed. O.
Billing status .. COMPLETE

eTO 021 Calc. un its ..... PCI /Unit alq Min Pri
/ 0

hwrc/ ~ OC--lo={-

t 'f' cfZ!J£-cUlf--,
dpm rec 1cf31/07carr /

smp elm tlJP mg rec Ash wgt 1st sep 2nd sep aliquot #- trac
-'~"--"-- ------ --------- ---------- ---------- ---_._----------

GLS 0.00 0.0000 O. 000 0 0.000 0 45. 73 V gram # 0

r', GLS 0.00 0.0000 O. 000 0 O. 000 0 113.0/ gram # 0;:;.

) 3 GLS 0.00 O. 0000 O. 000 0 O. 000 0 163. 7 I gram # 0

,
GLS 0.00 0.0000 O. 000 a 0.000 a 44. 60 j gram # a"i'

t: GLS 0.00 0.0000 O. 000 a 0.000 a 38. 07 / gram # a-'

6 GLS 0.00 O. 0000 O. 000 a O. 000 a 61. 44 / gram # 0

GLS O. 00 0.0000 O. 000 0 0.000 0 1.000 j smpl # a
c GLS 0.00 0.0000 o. 000 0 0.000 a 1.000

.j
smpl # 0'..~'

{), GLS 0.00 0.0000 O. 000 a O. 000 a 163. 7 V gram # a

C:&1"rr i ers/Trac ers used -----

)
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Sealed Vial

ANALYTICS • •

.:it 1/0 lc,c~J /du!c5Itt;t/(/
CERTIFICATE OF CALIBRATION

Standard Radionuclide Source

72015A-207

Am-241 5 mL Liquid in Flame

1380 Seaboard Industrial Blvd.
Atlanta, Georgia 30318· U.S.A.

Phone (404) 352·86n
Fax (404) 352-2837

This standard radionuclide source was prepared gravimetrically
from a calibrated master liquid radionuclide solution source.
The master source was calibrated by liquid scintillation
counting.

Radionuclide purity and calibration were checked by germanium
gamma-ray spectrometry and liquid scintillation counting. The
nuclear decay rate and assay date for this source are given
below.

ANALYTICS maintains traceability to the National Institute of
Standards and Technology through Measurements Assurance Programs
as described in USNRC Reg. Guide 4.15, Revision 1.

ISOTOPE:

ACTIVITY (dps):

HALF-LIFE:

CALIBRATION DATE:

Am-241

3.768 E3

4.322 E2 years

December 19, 2005 12:00 EST 353,70% 05
RELATIVE EXPANDED

UNCERTAINTY (k=2): 2.0%

Impurities: y-impurities <0.1%
a-impurities <0.1%

84

5.06320 grams 1M HCl solution.

Q A APPRO~D' -?~4- (2-20 -20Dr--

Am-1.l1/ R/ /JI /!II !leL iff If/ q/ [t//Ob

_137/ -3 \{ J 7ftJ i'rJ15 X () 1).5ec x-L =: 2Z.!fQ d;!JJJ11'tJlL!. I, 0%
S, {)iJ3 Z{}!J nt /)1' If){JtU L @ .353, 7og-- DS

Jf~u~
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<!Certificate eLJ (pOJ( /
Standard Reference Material 4915,E

Cobalt-60 Radioactivity Standard .

This Standard Reference Material (SRM) consists of radioactive cobalt~O chloride, non-radioactive cobalt
chloride, and hydrochloric acid dissolved in 5 mL of distilled water. The solution is contained in a flame- -'
sealed NIST borosilicate-glass ampoule. The SRM is intended for the calibration of ionization chambers and
solid-state gamma-ray spectrometry systems.

Radiological Hazard

The SRM ampoule contains c6balt-60 with a total activity of approximately 400 kBq. Cobalt-60 decays by
beta-particle emission. None of the beta particles escape from the sRM ampoule. During the decay process
X-rays and gamma rays with energies from 8to 2500 keY are emitted. Most of these photons escape from
the SRM ampoule and can represent a radiation hazard. Approximate unshielded dose rates at several
distances (as of the reference time) are given in note [a]'!'. Appropriate shielding and/or distance should be
used to minimize personnel exposure. The SRM should be used only. by persons qualified to handle
radioactive material. .

Chemical HaZard

The SRM ampoule contains hydrochloric acid (HQ) with a concentration of 1 mole per liter of water. The
solution is corrosive ;md represents a health hazard if it comes in contact with eyes or skin. If the ampoule
is to be opened to transfer the solution, the recommended procedure is given on Page 2. TheampouIe should
be opened only by persons qualified to handle both radioactive material and strong acid solution.

Storage and Handling

The SRM should be stored and used at a temperature between 5 and 65°C. The solution in an unopened
ampoule should remain stable and homogeneous until at least January 2005.

The: ampoule (or any subsequent container) should always be clearly marked as containing radioactive
material. If the ampoule is transported it should be packed, marked, labeled, and shipped in accordance with
the applicable national, international, and carrier regulations. The solution in the ampoule is a dangerous
good (hazardous material) both because of the radioactivity and because of the strong acid.

Preparation

This Standard Reference Material was prepared in the Physics Labora.tory, Ionizing Radiation Division,
Radioactivity Group, J.M.R Hutchinson, Group Leader. The overall technical direction and physical
measurements leading to certificationwere provided by L.L Lucas of the Radioactivity Group and D.B. Golas,
Nuclear Energy Institute Research Associate. .

The support aspects involved in the preparation, certification, and issuance of this SRM were coordinated
through the Standard Reference Materials Program by N.M. Trahey. .

'\
)

Gaithersburg, Maryland 20899
April 1995 (fen only revised November 1997)
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Thomas E. Gills, Chief
Standard Reference Materials Program

*Notes end references are on pages 5 and 6.
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1)

2)

3)

4)

5)

6)

7)

8)

Recommended Procedure for Opening the SRM Ampoule

If the SRM solution is to be diluted, it is recommended· that the diluting solution have an acid
concentration and a carrier concentration comparable to that of the SRM solution.

Wear eye protection, gloves, and protective clothing and work over a tray with absorbent paper in it.
Work in a fume hood. In addition to the radioactive material, the solution contains strong acid and
is corrosive.

Shake the ampoule to wet all of the inside surface of the ampoule. Return the ampoule to the
upright position.

Check that all of the liquid has drained out of the neck of the ·ampoule. If necessary, gently tap the
neck to speed the process.

Holding the ampoule upright, score the narrowest part of the neck with a scribe or diamond pencil.

Lightly wet the scored line. This reduces the crack propagation velocity and makes for a cleaner
break.

Hold the ampoule upright with a paper towe~ a wiper, or a support jig. Position the scored line away
from you. Using a paper towel or wiper to avoid contamination, snap off the top of the ampoule by
pressing the narrowest part of the neck away from you while pulling the tip of the ampoule towards
you.

Transfer the solution from the ampoule using a pycnometer or a pipet with dispenser handle.
NEVER PIPEITE BY MOUTH.

)

9) Seal any unused SRM solution in a flame-sealed glass ampoule, if possible, to minimize the
evaporation loss.

See also reference [4)*.

SRM 491SE, page 2 of 6
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PROPERTIES OF SRM 4915E
(Certified values are shown in bold type)

If3!J /

7 '\

'.j

,)

Source identification number NIST SRM 4915E

Physical Properties:

Source description Liquid in flame-sealed NIST borosilicate-glass ampoule

Ampoule specifications Body outside diameter (165 ± 0.5) mm
Wall Thickness . (0.60 ± 0.04) mIn
Barium content Less than 2.5%
Lead-oxide content Less than 0.02%
Other heavy elements Trace quantities

Solution density (1.016 ± 0.0(2) gomL-1 'at 22.1 °C [b]*

Solution mass (5.063 ± 0.0(2) g [b]

Chemical Properties:

Solution composition Chemi~tl Concentration Mass Fraction
Formula (mol-L-1) (g_g-l)

HzO 54 0.96
, HCI 1.0 0.04
CoC12 1 x 10-3 1 x 10-4

6OCoC12 3xlO-S ' 4 x 10-9

Radiological Properties:

RadioDuclide Cobalt.60

Reference time 1200 EST;-! January 1995

Massie activity of the solution [c] 75.55 kBq-C1

(Activity per unit mass of solution)

Relative expanded uncertainty (k=2) 0.54% [d]

Photon-emitting impurities None detected [e]

Half lives used
,'.

Cobalt-60: (5.2714 ± 0.0005) a [fJ
Radium-226: (1600 ± 7) a [fJ

Measuring instrument Pressurized "41t"Y ionization chamber A cah'brated using a
cobalt-60 solution whose activity was determined by 41tB-y-
coincidence and anticoincidence counting
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EVALUATION OF THE UNCERTAINTY OF THE MASSIe ACTIVITY [d]*

Input Quantity xi' Method Used To Evaluate u~i)' Relative Relative Relative
the source of uncertainty the standard uncertainty of Xj Uncertainty Sensitivity Uncertainty

(A) denotes evaluation by Of Input . Factor, Of Output
(and individual statistical methods Quantity, IaylfJx;I' Quantity,

uncertainty components (B) denotes evaluation by u~i)/xi ' (x/y) Uj(y),y,
where appropriate) other methods (%) [g] [h] (%) [i]

PIC A net response per Standard deviation of the mean 0.02 1.0 0.02
gram of SRM 4915E, for 350 repeated measurements
measured relative to (A)
RRSIO [j]

PIC A background Standard deviation of the mean 0.25 0.001 0.0003
response, measured for >250 repeated [k]
relative to RRSIO measurements (A)

PIC A net response for Standard deviation of the mean 0.06 1.0 0.06
RRS100, measured for >100 repeated
relative to RRSIO measurements (A)

PIC A net response per Standard deviation of the mean 0.02 1.0 0.02
Bq of cobalt-60 in for 720 repeated measurements
solution, measured (A)
relative to RRSIOO..

Gravimetric Estimated (B) 0.01 1.0 0.01
measurements

Half life of cobalt-60 Standard uncertainty 0.01 [m] 0.03 [n] 0.0003
Half life of radium-226 of the half life (A) 0.44 [m] 0.006 [n] 0.003

Activity used to calibrate Standard uncertainty of the 0.20 1.0 0.20
PIC A net response activity determined by 41tB~'l"

per Bq of cobalt-60 coincidence and anticoincide.nce
in solution counting (B),
Live-time (P] Estimated (B) 0.10 1.0 0.10

PIe.A charge collection Estimated (B) 0.05 .1.0 0.05

Source Positioning Estimated (B) 0.05 1.0 0.05

Photon-emitting Limit of detection (B) [q] 100. 0.001 0.10
impurities

Relative Combined Standard Uncertainty of the Output Quantity, uc(y)/y, (%) 0.27

Coverage Factor, k ...L2...
Relative Expanded Uncertainty of the Output Quantity, U,y, (%) 0.54

SRM 4915E, page 4 of 6
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\
) -m The response of pressurized ionization chamber A (pIC A) is determined from measurement of the

time required to collect a given amount of charge on a stable fixed capacitor. All of the response
measurements in the NIST pressurized ionization chambers are made relative to the response of one
or more artifact standards. These artifact standards c:onsist of microgram quantities of aged radium
226 in small welded stainless-steel capsules. -These c.apsules are encapsulated in plastic rods whose
dimensions are similar to those of the standard NIST ampoule. The artifact standards are called
Radium Reference Sources and are designated as RRSx, wherex is the nominal mass (in micrograms)
of radium-226 in the capsule.

[k] IOyICtxj 1°(x/y) =(average background response)/(average net sample response)

[m] The relative standard uncertainty of 'A°t is determined by the relative standard uncertainty of >.. (i.e.,
of the half life). The relative standard uncertainty of t is negligl'ble. -

[P] The live time is determined by counting the pulses from a gated oscillator.

[q] The standard uncertainty for each undetected impurity that might reasonably be _expected to be
present is estimated to be equal to the estimated limit of detection for that impurity, i.e. u(xD1xi =
100%. IOyI&:il°<X!y) = {(response per-Bq of inlpurity)/(response per Bq of Co-60)}0{(Bq of
impurity)/(Bq of Co-60)}. Thus uj(y)ly is the relative change iny if the impurity were present with
a massie activity equal to the estimated linrlt of detection.

'.

,
I

/ [1]

[2]

[3]

[4]

[5]

REFERENCES

International Organizationfor Standardization (ISO), ISO Standards Handbook· Quantities and Units,
1993. Available from the American National Standards Institute, 11 West 42nd Street, New York,
NY 10036, U.S.A. 1·212-642-4900.

International Organization for Standardization (1.~0), Guide to the Expression of Uncertainty in
Measurement, 1993. Available from the American National Standards Institute, 11 West 42nd Street,
New York, NY 10036, U.S.A 1-212-642-4900. (Listed under ISO miscellaneous publications as nISO
Guide to the Expression 1993n.)

B. N. Taylor and C. E. Kuyatt, Guidelines for Evaluating and EXpressing the Uncertainty of NIST
Measurement Results, NIST Technical Note 1297, 1994. Available from the Superintendent of
Documents, U.S. Government Printing Office, Washington, DC 20407, U.S.A.

National Council on Radiation Protection and Measurements Report No. 58, A Handbook of
Radioactivity Measurements Procedures, Second Edition, 1985. Available from the National Council
on _Radiation Protection and Measurements,7910 Woodmont Avenue, Bethesda, MD 20814 U.S.A.

Evaluated Nuclear Structure Data File (ENSDF), January 1995.

SRM 491SE, page 6 of 6
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NOTES

[a] The Sievert is the oSr unit for dose equivalent. See reference .[1]. One p,Sv is equal to 0.1 mrem.
Distance from Ampoule (em): 1 30 100
Approximate Dose Rate (p,Sv!h): 300 2 0.3

[Q] The stated uncertainty is two times the standard uncertainty.

[c] Massie activity is the preferred name for the quantity activity divided by the total mass -of the sample.
See reference [lJ. -

[d] The reported value, y, of massicactivity (activity per unit mass) at the reference time was not -"
measured directly but was derived from measurements and calculations of oilier quantities. This can
be expressed as y = f(xl,x2,x3' •• xn), where f is a mathematical function derived from the assumed
model of the measurement process.

The value, Xj' used for 'each input quantity i has a standard uncertainty, u(Xj), that generates a
corresponding uncertainty in y, Uj(y) =IBy/axil oU(Xj), called a component of combined staDdard
uncertainty ofy.

The combined standard uncertainty ofy, uc(y). is the positive square root of the sum of the squares
of the components of combined standard uncertainty.

The combined standard uncertainty is multiplied by a coverage factor of k = 2 to obtain U, the
expanded uncertainty of y.

Since it can be assumed that the possible estimated values of the massic activity are approximately
normally dimib'!1ted with approximate standard deviation uc(v), the unknown value of the massic
activity is believed to lie in the interval y ± U with a level of confidence of approximately 95 percent.

For further information on the expression of uncertainties, see references [2] and [3].

,," '\
" )

[e]

[fJ

[g]

[h]

[iJ

Estimated limits of detection for photon-emitting impurities are:
76 .,_s-l_g-l for energies between' -90 and 1169 keV,
24 yos-10g-1 for energies between 1177 and 1328 keV, and
8 y_s-1.g-1 for energies between 1336 and 1900 keV, provided that the photons are separated in

enerw by 4 keVor more from photons -emitted in the decay of cobalt-60.

The stated uncertainty is the standard uncertainty. See reference [5J.

Relative standard uncertainty of the input quantity Xi •

The relative change in the output quantityy divided by the relative change in the input quantity Xi •

If IOy/axi Io (x/y) = 1.0, then a 1% Change inxi results in a 1% change iny. If IOy/axi Io (xh) = 0.05,
then a 1% change inXj results in a 0.05% change iny. .

Relative component of combined standard uncertainty of output quantityy, rounded to two significant
figures or less. The relative component of combined standard uncertainty ofy is given by u,(y)/y Ii

IOy/axi l-u(Xj)/y = IOylaxjI· (x/y) - u(x/)/xi' The numerical values of u~i)lXj' IOy/fJxj/- (xi1y), and Uj(y)/y,
all dimensionless quantities, are'listed in columns 3, 4, and 5, respectively. Thus, the value in column
5 is equal to the value in column 4 multiplied by tPe value in column 3. The input quantities are
independent, or very nearly so. Hence the covariances are zero or negligible.

SRM 4915E, page S of 6
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ANALYTICS 1380 Seaboard Industrial Blvd.
Atlanta, Georgia 30318· U.S.A.

Phone (404) 352-8677
Fax (404) 352-2837

/-.. /3 ~7

.!.- .'1'\. / •.!. r: }
'.-.-, ' 'f

'.'.
Sealed Vial

72016-207

CERTIFICATE OF CALIBRATION
Standard Radionudide Source

Cs-137 5 mL Liquid in Flame

This standard radionuclide source was prepared gravimetrically
from a calibrated master solution. The master solution was
calibrated with an ionization chamber that was calibrated by the
National Physical Laboratory, Teddington, U.K., and is directly
traceable to national standards.

Radionuclide purity and calibration were checked with a germanium
gamma spectrometer system. The nuclear decay rate and assay date
for this source are given below.

ANALYTICS maintains traceability to the National Insti tute of
Standards and Technology through Measurements Assurance Programs
as described in USNRC Reg. Guide 4.15, Revision 1.

ISOTOPE:

ACTIVITY (dps):

HALF-LIFE:

CALIBRATION DATE:

Cs-137

3.690 E4

3.007 E1 years

December 19, 2005 12:00 EST 353.7{)K6~

RELATIVE EXPANDED
UNCERTAINTY (k=2): 1.7%

Impurities: y-impurities <0.1%

5.01264 grams O.lM HCI solution with 30 ~g/g Cs carrier.

P 0 NUMBER:
0000303~S'Item 2 ~h~" ./

SOURCE PREPARED BY: .'~1/~
1J?'~~RaCliOCheffiiSt

Q A APPROVED:

CS~-J3l Ql

95
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Section 6.0

Sample Analysis Raw Data

99



5-Day Gamma Count
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02-0CT-07
Thermo/NUtech Ge(Li) Analysis Report

PAGE 1
--------------------------------------------------------------------------

%ERR
2 sigma

+/- ACT ERR
2 sigma

MDAIDE /ff) PCI

(V I1v ~l?r ~7
--------------------------------------------------------------------------
021-124-BT-001
TZERO = 267.719 2007

00049401 TMA # (GLS) 8811 1
45.7300 GRAM Aliquot

DET LIM
DET LIM
DET LIM
DET LIM
DET LIM
DET LIM

35.9%
DET LIM
DET LIM

76.6%
77.2%
76.6%

DET LIM
DET LIM
DET LIM
DET LIM
DET LIM
DET LIM
DET LIM

E+OO

E-01
E-01
E-01

< 2.188E+OO
< 1. 501E-01
< 1. 682E-01
< 1.347E+00
< 5.531E-01
< 2.285E-01

(3.629 +/- 1.304)
< 2.377E+OO
< 2.946E-01

(4.467 +/- 3.422)
(4.557 +/- 3.518)
(4.338 +/- 3.323)

< 7.671E-01
< 1.198E+01
< 7.671E-01
< 9.503E-02
< 3.024E+01
< 5.789E-01
< 1.759E-01

2.188E+00
1.501E-01
1.682E-01
1.347E+00
5.531E-01
1. 652E-01
1.741E+00
2.377E+00
2.946E-01
3.894E-01
3.842E-01
3.782E-01
7.671E-01
1.198E+01
7.671E-01
9.503E-02
3.024E+01
5.790E-01
1.760E-01

K 40
Co 60
Cs137
Eu~52

Eu154
T1208
Pb210
Bi212
Pb212
Bi214
Pb214
Ra226
Ac228
Th230
Th232
Th234
Pa234m
U 235
Aro?41
"'\

. )------------------------------------------------------------------------
021-233-SL-002S 00049402 TMA # (GLS) 8811 2
TZERO = 268.891 2007 113.0200 GRAM Aliquot

K 40 1.508E+00 < 1.508E+OO DET LIM
Co 60 8.532E-02 < 8.532E-02 DET LIM
Cs137 8.552E-02 < 8.552E-02 DET LIM
Eu152 6.915E-01 < 6.915E-01 DET LIM
Eu154 2.832E-01 < 2.832E-01 DET LIM
T1208 9.262E-02 < 9.262E-02 DET LIM
Pb210 9.350E+OO < 9.350E+OO DET LIM
Bi212 1. 206E+OO < 1. 206E+OO DET LIM
Pb212 1. 440E-01 < 1. 440E-01 DET LIM
Bi214 1.750E-01 (2.232 +/- o.226) E+OO 10.1%
Pb2T4 2.151E':::Ol (2.682"+/- 6.258) E+OO 9.6%
Ra226 1.700E-01 (2.167 +/- 0.219) E+OO 10.1%
Ac228 3.826E-01 < 3.826E-01 DET LIM
Th230 1.516E+01 < 1.516E+01 DET LIM
Th232 3.826E-01 < 3.826E-01 DET LIM
Th234 5.200E-02 < 5.200E-02 DET LIM
Pa23:4m 1~:515E+01 < ·1.515E+0.1 DETLIM
U 235 3.543E-Ol < 3.543E-01 DET LIM
Am241 3.314E-01 < 3.314E-01 DET LIM

...
\

)
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Thermo/NUtech Ge(Li) Analysis Report
PAGE 2

J.\T "LIDE
\

.... ~)

MDA PCI +/- ACT ERR
2 sigma

%ERR
2 sigma

021-.233 -SL-001N
TZERO = 268.896 2007

00049403 TMA # (GLS) 88113
163.7100 GRAM Aliquot

K 40
Co 60
Cs137
Eu152
Eu154
T1208
Pb210
Bi212
Pb212
Bi214
Pb2l4
Ra226
Ac228
Th230
Th232
Th234
Pa234m
U 235
Am241

2.083E+00
9.021E-02
8.377E-02
6.761E-01
2.650E-01
8.277E-02
9.172E-01
l.175E+00
1.326E-01
1. 880E-01
1. 969E-Ol
1. 826E-Ol
3.751E-01
4.713E+00
3.751E-Ol
3.036E-02
1. 301E+01
2.918E-01
7.029E-02

< 2.083E+OO DET LIM
< 9.021E-02 DET LIM
< 8.377E-02 DET LIM
< 6.761'E-01 DET LIM
< 2.650E-01 DET LIM
< 8-.277E-02 DET LIM

(2.176 +/- 0.660) E+OO 30.3%
< 1. 175E+00 DET LIM
< 1.326E-01 DET LIM

(9.775 +/- 2.270) E-01 23.2%
(1.186 +/- 0.218) E+OO 18.4%
(9.493 +/- 2.204) E-01 23.2%

< 3.751E-Ol DET LIM
< 4.7l3E+00 DET LIM
< 3.751E-Ol DET LIM
< 3.036E-02 DET LIM
< 1.301E+Ol DET LIM
< 2.918E-Ol DET LIM
< 7.029E-02 DET LIM

7 ~------------------------------------------------------------------------

'" L-121-SL-005 00049404 TMA # (GLS) 8811 4
TZERO = 268.650 2007 44.6000 GRAM Aliquot

K 40 2.235E+00 < 2.235E+00 DET LIM
Co 60 1. 787E-01 < 1.787E-01 DET LIM
Cs137 1. 547E-01 < 1. 547E-01 DET LIM
Eu152 1.224E+00 < 1. 224E+00 DET LIM
Eu154 5.271E-01 < 5.271E-01 DET LIM
T1208 1.740E-Ol < 1. 740E-Ol DET LIM
Pb2l0 3.097E+00 < 3.5l0E+00 DET LIM
Bi212 2.229E+00 < 2.229E+00 DET LIM
Pb2l2 2.393E-Ol < 2.846E-01 DET LIM
Bi2l4 3.203E-01 < 4.370E-01 DET LIM
Pb"21.11 3.754"E:"Ol < b"~"B68E':"Ol DET 'LIM
Ra226 3.l10E-Ol < 4.244E-Ol DET LIM
Ac228 7.022E-01 < 7.021E-01 DET LIM
Th230 1.829E+01 < 1.829E+Ol DET LIM
Th232 7.022E-01 < 7.021E-01 DET LIM
Th234 2.542E-01 < 2.542E-Ol DET LIM
Pa23;4m .2.784E+O.1 < 1. .OO3E+02 DETLIM
U 235 6.287E-Ol < 1. 282E+00 DET LIM
Am241 2.980E-01 < 2.980E-Ol DET LIM
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--------------------------------------------------------------------------

MDA PCI +/- ACT ERR
2 sigma

%ERR
2 sigma

--------------------------------------------------------------------------
021-121-SL-006 00049405 TMA# (GLS) 8811 5
TZERO = 268.657 2007 38.0700 GRAM Aliquot

K 40 6.182E+00 < 6.182E+OO DET LIM
Co 60 2.630E-01 < 2.630E-01 DET LIM
Cs137 2.610E-01 < 3.651E-Ol DET LIM

.Eu152 1.689E+00 < 1.689E+00 DETLIM
Eu154 7.758E-01 < 7.758E-01 DET LIM
T1208 2.743E-01 < 2.743E-01 DET LIM
Pb210 2.458E+01 < 2.458E+01 DET LIM
Bi212 3.638E+OO < 3.638E+OO DET LIM
Pb212 4.346E-01 < 4.346E-01 DET LIM
Bi214 5.766E-01 < 5.766E-01 DET LIM
Pb214 5.996E-01 < 5.996E-01 DET LIM
Ra226 5.827E-Ol < 5.827E-01 DET LIM
Ac228 1.145E+OO < 1.145E+OO DET LIM
Th230 4.269E+01 < 4.269E+01 DET LIM
Th232 1.145E+00 < 1.145E+00 DET LIM
Th234 1.811E-01 < 1. 811E-01 DET LIM
Pa234m 4.405E+01 < 4.405E+01 DET LIM
U 235 1.039E+00 < 1.039E+00 DET LIM
Arn?41 9.809E-Ol < 9.809E-01 DET LIM

. '\, J----------------------------------------------------- -------------------
u21-344-CL-00l 00049406 TMA # (GLS) 8811 6
TZERO = 269.941 2007 61.4400 GRAM Aliquot

K 40 8.324E-Ol (4.408 +/- 0.956) E+OO 21.7%
Co 60 6.486E-02 < 6.487E-02 DET LIM
Cs137 7.281E-02 < 7.281E-02 DET LIM
Eu152 4.802E-Ol < 4.802E-01 DET LIM
Eu154 1.842E-01 < 1. 842E-01 DET LIM

, T1208 8.144E-02 (1. 535 +/- 0.872) E-01 56.8%
Pb210 8.588E-01 (4.974 +/- 0.711) E+OO 14.3%
Bi212 8.574E-01 < 8.574E-01 DET LIM
Pb212 9.470E-02 (3.493 +/- 0.829 ) E-01 23.7%
Bi214 1.512E-01 (3.069 +/- 1.358) E-01 44.2%
-Pb2'1~ 1. 640E-Ol (5.19:3 +/- 1. 633) :8-01 31.4%
Ra226 1.469E-01 (2.980 +/- 1.319) E-01 44.2%
Ac228 3.178E-01 < 3.178E-01 DET LIM
Th230 5.446E+00 < 5.446E+00 DET LIM
Th232 2.845E-01 (2.751 +/- 2.570) E-01 93.4%
Th234 3.779E-02 < 3.779E-02 DET LIM
,Pa234m 1.110E+01 < .1. 110E+Ol DETLiIM
U 235 2.44BE-01 < 2.44BE-01 DET LIM
Am241 7.480E-02 < 7.480E-02 DET LIM
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/', LIDE
,j

MDA PCI +/- ACT ERR
2 sigma

%ERR
2 sigma

QC-LCS #62969
TZERO = 274.981 2007

00049407 TMA# (GLS) 8811 7
1.0000 SMPL Aliquot

K 40
Co 60
Cs137
Eu152
Eu154
T1208
Pb210
Bi212
Pb212
Bi214
Pb214
Ra226
Ac228
Th230
Th232
Th234
Pa234m
U 235
Arn241

7.467E+Ol
5.696E+00
8.677E+OO
6.435E+Ol
1.499E+Ol
6.407E+00
5.893E+02
9.188E+01
8.734E+OO
1.196E+01
1.260E+01
1.162E+01
3.368E+Ol
8.436E+02
3.368E+01
2.985E+00
1.402E+03
2.021E+Ol
3.197E+01

< 7.467E+Ol
(4.716 +/- 0.145) E+02
(5.082 +/- 0.131) E+02

< 6,435E+Ol
< 1.499E+Ol
< 6.407E+00
< 5. 893E+02
< 9.188E+Ol
< 8.734E+OO
< 1.196E+Ol
< 1.260E+Ol
< 1.162E+Ol
< 3.368E+Ol
< B.436E+02
< 3.36BE+Ol
< 2.9B5E+OO
< 1.402E+03
< 2.021E+Ol

(5.447 +/- 0.282) E+02

DET LIM
3.1%
2.6%

DET LIM
DET LIM
DET LIM
DET LIM
DET LIM
DET LIM
DET LIM
DET LIM
DET LIM
DET LIM
DET LIM
DET LIM
DET LIM
DET LIM
DET LIM

5.2%

; '\~--------------------------------------------------- --------------------/

QC-BLANK #62970 0004940B TMA # (GLS) 8811 8
TZERO - 274.981 2007 1.0000 SMPL Aliquot

K 40 3.437E+01 < 3.437E+01 DET LIM
Co 60 3.217E+00 < 3.217E+00 DET LIM
Cs137 3.147E+OO < 3.147E+00 DET LIM
Eu152 2.167E+01 < 2.167E+01 DET LIM
Eu154 7.954E+00 < 7.953E+00 DET LIM
T1208 3.197E+OO < 3.197E+00 DET LIM
Pb210 6.223E+01 < 1.253E+02 DET LIM
Bi212 4.033E+01 < 4.033E+01 DET LIM
Pb212 4.939E+00 < 4.939E+00 DET LIM
Bi214 7.765E+00 < 1. 305E+Ol DET LIM
Pb21:4 6.84lJE+00 < 1.002:8+01 DETLIM
Ra226 7.541E+00 < 1.267E+Ol DET LIM
Ac228 1.408E+01 < 1.408E+Ol DET LIM
Th230 2.425E+02 < 2.425E+02 DET LIM
Th232 1.408E+01 < 1.408E+Ol DET LIM
Th234 1. 517E+OO < 1. 517E+00 DET LIM
Pa234m 4.950E+02 < 4. 950E+02 'DETLIM
U 235 1.087E+01 < 1.0B7E+Ol DET LIM
Am241 3.447E+OO < 3.447E+00 DET LIM
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%'ERR
2 sigma

+/- ACT ERR
2 sigma

MDA
--------------------------------------------------------------------------

(() PCI

\(/ I.tu'D·7-~1
)'-" LIDE,

/

QC-DUP#3 62971
TZERO = 268.896 2007

00049421 TMA # (GLS) 8811 9
163.7100 GRAM Aliquot

K 40
Co 60
Cs137
Eu152
Eu154
T1208
Pb210
Bi212
Pb212
Bi214
Pb214
Ra226
Ac228
Th230
Th232
Th234
Pa234m
U 235
A.....~41

, '\

\. )

9.836E-01
4.161E-02
3.998E-02
3.222E-01
1. 262E-01
4.183E-02
5.707E-01
5.426E-01
6.390E-02
7.996E-02
9.108E-02
7.765E-02
1.749E-01
2.309E+00
1.749E-01
1.455E-02
6.759E+00
1. 415E-01
3.574E-02

< 9.836E-Ol
< 4.161E-02
< 3.999E-02
< 3.222E-Ol
< 1.262E-01
< 4.184E-02

(1.806 +/- 0~456) E+OO
< 5.426E-01
< 6.390E-02

(8.862 +/- 1.344) E-01
(1.152 +/- 0.143) E+OO
(8.606 +/- 1.305) E-01

< 1.749E-Ol
< 2.309E+00
< 1.749E-01
< 1.455E-02
< 6.759E+00
< 1.415E-01
< 3.574E-02

DET LIM
DET LIM
DET LIM
DET LIM
DET LIM
DET LIM

25.2%
DET LIM
DET LIM

15.2%'
12.4%
15.2%

DET LIM
DET LIM
DET LIM
DET LIM
DET LIM
DET LIM
DET LIM

)
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10/0210715:21

R709160

QA Evaluation Report

Eberline Services, Inc. Richmond, CA
'QA'Evaluation ,V1:D3

GLS 8811-7

LCS

62969

PASS

__II hM
.. , '.'. " ,:'. 0, ":. " ,'.':';' .~ '" " • "', ., ' ,"". ',--, -- •• , ' .. _. ' .... ,-:"' .. '" ',' , '" "', ••", .... , " "; .. ' ,. ''- '.-' '.' ••'. ,-'•• '-;".' "" ",.", ,.,!:.. ' . :~.. " "".'" ," .. ' ' ',,; ,.,:.

Sample QA Reference Separation Separation Count Aliquot

No. Type Date Date #1 Date #2 Date Geometry (SMPL) Yield

7 LCS 274.981-07 JR 1 1

Sample

No.

QA

Type Analyte

Result

(PCIISMPL)

Actual

Error

(2s)

Percent

Error

(15)

MDA

(PCUSMPL)

7 LCS Am241 5.447E+02 I 2.820E+01 5.2 3.197E+01

7 LCS Co 60 4.716E+02 I 1.450E+01 3.1 S.696E+OO

7 LCS Cs137 I 5.082E+02 I 1.310E+01 2.6 8.677E+OO

~,~1~1=~~!I~lJ~~+-r.

Half Added

Life Standard Qty Activity Reference Decay Added Error
/ "'-, Nuclide (days) Id (ml) (dpm/mL) Date Date (PCI) (%)
\~

AM·241 157900 R1 0.5 2249 353.708-2005 274.981-07 5.051E+02 4

CO·60 1925 K1-F-(04) 0.6 9340 001.708-1995 274.981-07 4_721E+02 4

CS·137 11020 Q1-A-(04) 0.5 2200 353.708-2005 274.981-07 4.756E+02 4

Ratio

F/A Error

Analyte Ratio (%) LCL LWL UWL UCL Status Flag---------
Co 60 0.999 5 0.79 0.86 1.14 1.21 PASS

Cs137 1.0a9 5 0.80 0.87 1.13 1.20 PASS

Am241 1.078 7 0.75 0.83 1.17 1.25 PASS

" "I
" ,//

62969
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10/0210715:21

R709160

QA Evaluation Report

Eberline Services, Inc. Richmond, CA
QAEvaluationV1:n3

GLS 8811-8

BLANK

62970

PASS

Sample Reference Separation Separation Count Aliquot

No. Date Date #1 Date #2 Date Geometry (SMPL) Yield

8 . BLANK 274.981-07 JR 1

Sample

No.

QA

Type Analyte

Result

(PCIISMPL)

Actual

Error

(2s)

Percent

Error

(2s)

MDA

(PCIISMPL)

8 BLANK Cs137 I < 3.147E+OO I 3.147E+OO

_'_18
Analyte

Cs137

Result

(PCI/SMPL)

< 3.147E+OO

MDA

(PCIISMPL) Status Flag

3.147E+OO PASS

107
62970
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10/0210715:43

R709160

QA Evaluation Report

Eberline Services, Inc. Richmond, CA
QA'EvaluationV 1;03

GLS 8811-9

CUP of3

·62971

PASS

Sample QA Reference Separation Separation Count Aliquot

No. Type Date Date #1 Date #2 Date Geometry (GRAM) Yield

9 DUP 268.896·7 274.981-07 JR 163.71 1

3 ORIGINAL 26U96.7 274.835-07 JR 163,71 1

Actual Percent

Sample QA Result Error Error MDA

No. Type Analyte (PCUGRAM) (28) (28) (PCUGRAM)

9 DUP Pb214 1.152E+OO 1.430E-01 12.4 9.108E-D2

3 ORIGINAL Pb214 1.186E+OO 2.180E.()1 18.4 1.969E-01

MDA

(PCUGRAM) UCL

\ )

)

Analyte

Pb214

Result

(PCI/GRAM)

1.152E+00 9.108E-02 20.00

108
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RER Criterion Status Flag

PASS

62971



~***************************************************************************

PCI/GRAM
AT TZERO

ERROR
PCT

DPM
NOW

SPECIAL ANALYSIS
BRANCH EFFICIENCY CPM CORR

FRAC FRAC CNTG DECAY

8811 GLS 1 G-l JR 274.836 7 206.42 MIN 45.73000 GR 168
LIBR=TTIH REF TIME= 267.719 7 100 mL in Parkway Jar
*-1 *.******.************************.****************************** **********
"\\-.JvJ~lo.~-v1

PK-ENERGY-GAMMA
KEV

K 40 4.602E+ll DAYS LAMBDA= 1. S06E-12 DECAY= 1.000E+00 IG
**** (1460.85) 0.110000 0.00644 0.157 2.221E+02 a < 2.188E+00

Se 46 8.3BOE+01 DAYS LAMBDA= 8.271E-03 DECAY= 9.42BE-01 3G
**** ( 88.9.26) 1.000000 0.00984 0.159 1.619E+01 a < 1.692E-01
**** (1120.52) 1.000000 0.00810 0.147 1.809E+01 a < 1.890E-01

Co 60 1.921E+03 DAYS LAMBDA= 3.608E-04 DECAY= 9.974E-01 4G
**** (1173.21) 0.999200 0.00779 0.128 1.646E+01 8 < 1.626E-01
**** (1332.48) 1. 000000 0.00698 0.106 1.520E+01 8 < 1.501E-01

Sbl24 6.020E+01 DAYS LAMBDA= 1.151E-02 DECAY= 9.213E-01 16G
**** (1691.00) 0.457000 0.00566 0.103 3.994E+01 a < 4.270E-01

Cal37 1.102E+04 DAYS LAMBDA= 6.290E-05 DECAY= 9.996E-01 3G
**** ( 661.64) 0.851000 0.01252 0.182 1.707E+01 a < 1. 682E-01

Eu154 3.105E+03 DAYS
**** (123.07) 0.390000

582 ( 582.03) 0 . 008000
**** (723.26) 0.202000
**** (1004.75) 0.170000
**** (1274.49) 0.336000

Eu152 4.821E+03 DAYS
**** ( 121.78) 0.254000

- (295.97) 0.004000
, 'I'" ( 344 . 31 ) 0 . 245000
'. _41 ( 841. 53) 0.001000
**** (963.36) 0.132000
**** (1112.04) 0.124000
**** (1408.02) 0.198000

Ir192
296 (

**** (
**** (

7.402E+01 DAYS
295.95) 0.2909'00
316.50) 0.830700
468.06) 0.476000

LAMBDA= 1.438E-04 DECAY= 9.990E-01 48G
0.04322 0.295 2.684E+01 8 < 2.647E-01
0.02328 0.256 2.751E+03 55.20% 2.713E+01
0.02075 0.227 4.464E+01 a < 4.402E-01
0.01029 0.162 1. 575E+04 40.22% 1.553E+02
0.00921 0.166 1. 366E+02 8 < 1. 347E-+00
0.00815 0.137 1. 351E+02 a < 1.332E+00
0.00666 0.141 1.067E+02 8' < 1.052E+OO

LAMBDA= 2.232E-04 DECAY= 9.984E-01 48G
0.04295 0.289 1.727E+01 8 < 1. 703E-01
0.01385 0.127 1.148E+03 70.78% 1.133E+01
0.01166 0.188 7.970E+01 a < 7.863E-01
0.00889 0.143 9.433E+01 8 < 9.306E-01
0.00725 0.137 5.606E+01 8 < 5.531E-01

LAMBDA= 9.364E-03 DECAY= 9.355E-01 22G
O'~'d~328 0.256 3. ?asE+ol 5-5.20% 3.986E-01
0.02213 0.243 1.323E+01 8 < 1.393E-01
0.01642 0.205 2.617E+01 8 < 2.756E-01

T1208 5.133E+12 DAYS LAMBDA= 1.350E-13 DECAY= 1.000E+OO 19G
582 (583.14) 0.860000 0.01383 0.127 1.070E+01 a70.7a% 1.054E-01

Pb210 1.633E+12 DAYS LAMBDA= 4.245E-13 DECAY= 1.000E+00 1G
47 (46.50) 0.040000 0.05556 0.819 3.684E+02 817.96% 3.629E+OO

Bi.?12
. (
-'02 (

.J** (

5.133E+12 DAYS
295.10) 0.000240
583.14) 0.310000
727.17) 0.066500

5.133E+12 DAYS

LAMBDA= 1.350E-13
0.02333 0.256
0.01383 0.127
0.01161 0.186

LAMBDA= 1.350E-13

DECAY= 1.000E+00 22G
4.575E+04 55.20% 4.507E+02
2.968E+Ol 70.78% 2.923E-01
2.413E+02 8 < 2.377E+00

DECAY= 1.000E+00 4G
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*'*** ( 238.63) 0.431000 0.02731 0.352 2.991E+Ol 8 <::r 2.946E-Ol

Bi214 1. 633E+12 DAYS LAMBDA= 4.245E-13 DECAY= 1.000E+00 48G
t ( 609.30) 0.470000 0.0133'5 0.285 4.535E+0·1 838.31.% 4.467E-'Ol

I \
\:t-.r..>~14 1.633E+12 DAYS LAMBDA= 4.245E-13 DECAY= 1.000E+00 23G

296 ( 295.20) 0.190000 0.02332 0.256 5.781E+Ol 55.20% 5.694E-Ol
353 ( 352.00) 0.360000 0.02040 0.340 4.627E+Ol 838.60% 4.557E-Ol

Ra226 5 ..851E+05 DAYS LAMBDA= 1.185E-06 DECAY= 1.000E+004BG
186 ( 186.10) 0.040000 0.03266 0.328 2.508E+02 851. 86% 2.470E+00
296 ( 295.20) 0.201000 0.02332 0.256 5.465E+Ol 55.20% 5.383E-Ol
353 ( 351. 96) 0.393000 0.02040 0.340 4.238E+Ol 838.60% 4.174E-Ol
609 ( 609.32) 0.484000 0.01335 0.285 4.403E+Ol 838.31% 4.338B-Ol

Th227 7.951E+03 DAYS 'LAMBDA= 8.718E-05 DECAY= 9.994E-Ol 48G
**** ( 49.80) 0.087000 0.05556 0.333 6.883E+Ol 8 <:: 6.784E-Ol

64 ( 62.50 ) 0.002500 0.05620 0.425 3.023E+03 59.74% 2.979E+Ol
**** ( 79.70) 0.018000 0.05314 0.400 4.177E+02 8 <:: 4.117E+00
**** ( 94.00 ) 0.013500 0.04967 0.461 6.868E+02 8 <::r 6.769E+00
**** ( 210.60) 0.012600 0.02990 0.282 7.477E+02 8 <:: 7.369E+00
**** ( 236.00) 0.115000 0.02753 0.326 1. 031E+02 8 <:: 1.016E+00
**** ( 254.70) 0.009100 0.02603 0.220 9.276E+02 8 <:: 9.143E+00
**** ( 256.20) 0.063000 0.02591 0.264 1.618E+02 8 <: 1. 595E+00
**** ( 285.60) 0.016500 0.02391 0.244 6.188E+02 8 <: 6.099E+00

296 ( 296.60) 0.003900 0.02324 0.256 2.826E+03 55.20% 2.786E+01
**** ( 300.00) 0.018900 0.02305 0.235 5.398E+02 8 <: 5.320E+00
**** ( 304.40) 0.013500 0.02279 0.256 8.315E+02 8 <: 8.196E+00
**** ( 329.90) 0.029000 0.02144 0.262 4.215E+02 8 <: 4.155E+00
*~ ( 334.40) 0.011500 0.02122 0.246 1. 009E+03 8 <: 9.948E+00
'J

1.000E+00A~228 5.133E+12 DAYS LAMBDA= 1.350E-13 DECAY= 41G
**** ( 911.10) 0.250000 0.00964 0.188 7.788E+01 8 <: 7.671E-01

Th230 2.B12E+07 DAYS LAMBDA= 2.465E-08 DECAY= 1.000E+00 8G
**** ( 68.00) 0.005900 0.05550 0.398 1.216E+03 8 <: 1.198E+01

Th232 5.113E+12 DAYS LAMBDA= 1.356E-13 DECAY= 1.000E+00 42G
841 ( 840.20) 0.008500 0.01031 0.162 1.851E+03 40.22% 1.823E+01

**** ( 911.10 ) 0.250000 0.00964 0.188 7.788E+01 8 <: 7.671E-01
**** ( 968.90) 0.150000 0.00916 0.152 1.106E+02 8 <: 1.090E+00
**** ( 63.81) 0.010101 0.05607 0.483 8.523E+02 8 <: 8.395E+00

Th234
**** (

1.633E+12 DAYS LAMBDA= 4.245E-13 DECAY= 1.000E+00 lOG
92.30r 0.999999 0'. ()5009 0.483 9.647E+00·8 <:r 9. 503E-()2

Pa234m 1.633E+12 DAYS LAMBDA= 4.245E-13 DECAY= 1.000E+00 48G
**** (1001.03) 0.006000 0.00B92 0.164 3.070E+03 8 <: 3.024E+01

U 235 2.571E+11 DAYS
**** (143.78) 0.132600

186 ( 185.72) 0.540000

LAMBDA= 2.696E-12 DECAY= 1.000E+00 34G
0.'03'894:0.304 '5.87.8E+01 s <: 5.789E-01
0.03271 0.328 1.855E+01 851.86% 1.827E-01

Am24.1 1. 582E+05 DAYS LAMBDA= 4. 381E-06 DECAY= 1. OOOE+OO 41G
**-r* ( 59.54) 0.359000 0.05639 0.362 1.786E+018 <: 1.759E-Ol

'\
.j
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****************************************************************************
8811 GLS 1 G-1 JR 274.836 7 206.42 MIN 45.73000 GR 168
LIBR=TTIH REF TIME= 267.719 7 100 mL in Parkway Jar
*-t ***********'***********.**.**.*.*,**.**.***.*'*'**.***'**.***.*.***************'*******'*

:~ .

*-*******************************************'************************'******
* Group 8811 * Time of count 274.836 2007 *
* Sample 1 * Reference GMT 267.719 2007 *
* Element * Elapsed Live Tm 206.4167 *
*'JYpe code, '. .GLS * Dead Time Pet............ 0.00B073 *
* ID 021-124-ST-001 * Background GMT ' 272.802 2007 *
* Geometry, detector JR-1 * Standard GMT 272.776 2007 *
* Aliquot 45.73 * Days since TO 7.116638 *
* Unit of Aliquot GRAM * Time on 13: 03 PDT 1-0CT *
* Data Sheet Units PCI /GRAM * Time off. 16:29 PDT 1-0CT *
* Library TTIH * Calc Time 08:52 02-0CT-07 *
***************************************************************************
* Slope 1.004868 * Width slope 0.004696 *
* Intercept 2.091488 * Width offset 0.57 *
* X**2 TERM -0.16260576E-05 * Sensitivity 4. *

NP: [7,67]168.GSP 16 PEAKS

****************************************************************************
PK IT ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF K FIT

1 5 26.6 22 12 56 2.50 194 24.4 9.42E-01 10.80.150 0 2.47
2 5 31.1 22 12 229 2.50 75 28.9 3.61E-01 37.70.241 0 0.00
3 0 46.6 42 6 282 2.19 169 44.3 8.19E-01 18.00.810 0 0.00
4 0 63.6 57 9 497 1. 97 249 61.2 1. 21E+00 18.4 5.61 0 0.00
5 0 70.2 66 6 389 2.69 119 67.8 5.74E-01 29.1 5.51 0 0.00

0 92.9 87 7 333 1. 92 250 90.3 1.21E+00 13.9 4.99 0 0.00
'\ 0 186.2 179 9 281 2.31 170 183.3 8.26E-01 20.2 3.27 0 0.00,

I
'8 0 239.4 232 9 289 1.46 115 236.3 5.58E-01 27.3 2.73 0 0.00
9 0 296.4 289 9 209 1. 82 73 293.0 3.52E-01 39.5 2.33 0 0.00

10 0 352.8 346 9 146 2.47 113 349.2 5.49E-01 23.1 2.08 0 0.00
11 0 511. 5 502 12 137 3.19 269 507.3 1.30E+00 10.5 1.54 0 0.00
12 0 582.4 574 8 67 5.68 62 578.1 2.99E-01 28.0 1.40 0 0.00
13 0 609.2 600 11 108 1. 92 92 604.7 4.48E-01 23.9 1.35 0 0.00
14 0 796.5 788 9 47 2.04 37 791.5 1.80E-01 40.9 1.09 0 0.00
15 0 840.8 833 7 41 3.53 33 835.8 1.62E-01 40.2 1. 04 0 0.00
16 0 1021.4 1010 11 35 2.50 25 1016.0 1.20E-01 53.10.879 0 0.00

FWHM==SQRT( 5.07634E+00 + 6.36767E-03 *E)

*******************************************************************************
BACKGROUND INFO 8811 GLS 1 274.836 7 G- 1 BG DATE 272.802 7

o PEAKS REJECTED BY BACKGROUND

*******************************************************************************
BACKGROUND INFO 8811 GLS 1 274.83'6 7 G- 1 BG DATE 272.802 7
****'.**'*****'*:*'***'**'****'****'.********'**'*'*.************,*.********.***.****.*************

o PEAKS REJECTED BY BACKGROUND

*******************************************************************************
E KGROUND INFO 8811 GLS 1 274.836 7 G- 1 BG DATE 272.802 7

)****************************************************************************

v--------PEAK---------v
ENERGY CPM %ERROR

v------BACKGROUND------v
ENERGY CPM %BRROR

111

v------NET----v
CPM%ERROR



63.60 1.2053 18.43 62.00 0.7807 15.69 0.4247 59.74
92.86 1.2090 13.89 92.00 1. 0917 3.91 0.1172l47.80R

, .22 0.8258 20.24 186.00 0.4'981 6.18 0.3277 51. 86
':~ ).;:1.43 0.5583 27.32 238.60 0.5190 4.01 0.0392392.42R
..::96.38 0.3516 39.55 295.20 0.0954 27.04 0.2562 55.20
352.80 0.5487 23.10 351.90 0.2089 16.18 0.3398 38.60
511.47 1.3015 10.54 511.00 1.3391 4.21 -0.0376394.82R
582.44 0.2986 27.96 583.10 0.1714 19.66 0.1272 70.78
609.17 0.4479 23.88 609.30 0.1633 12 . .98 0.2846 38.31

3 PEAKS REJECTED BY BACKGROUND

*******************************************************************************
INTERFERING ISOTOPEANALYSrS 8811 GLS 1 274.836 7 G- l
*******************************************************************************
SPANF TABLE SAVED IN GSTOR SAYS NATO NOT REQUIRED

'. )

)

112



QC USED IN DATA REDUCTION OF SAMPLE BB11 1 GLS RUN AT 274.836/2007

Eli :;Y
, ":>~. 0
'. /92.0

143.0
186.0
198.0
238.,6
279.0
295.2
338.4
351.9

BACKGROUND FOR
CPM ERROR

0.7B07 15.69
1. 0917 3.91
0.0931 3B.79
0.49;81 6.18
0.0725 21. 78
0.51:90 4.01
0.0000 0.00
0.0954 27.04
0.0607 33.42
0.2089 16.18

GELI DETECTOR 1
ENERGYCPM

511.0 1.3391
583.1 0.1714
609.3 0.1633
661.,6 0.0338
727.2 0.0348
846.0 .0. 0656
860.4 0.0372
911. 1 0.0868
968.9 0.0455

1001. 0 0.0458

OF 272.802/2007
ERROR ENERGY
4.21 1120.3

19.66 1173.2
12.98 1238.1

0.00 1332.5
16.65 1377.7
55.51 146~.O

0.00 1586.0
18.20 1591. 0
32.96 1729.6
35.39 1764.5

2641.5 MIN
CPM ERROR

0.0446 32.06
0.0272 0.00
0.0285 0.00
0.0288 0.00
0.0319 0.00
0,,0714 26.33
0.0000 0.00
0.0620 0.00
0.0061 0 . 00
o. 0374 37 . 99

GELI STANDARD EFFICIENCY QC FOR DETECTOR G- 1 ON 10/ 2/ 7

LOW

GMT YEAR
70.013 7
71.872 -7
76.856 7
81. 670 7

103.972 7
192.664 7
197.727 7
205.876 7
216.753 7
272.776 7

AVERAGE

LENGTH IN
MINUTES
138.

22.
35.
28.
29.
22.
38.NG
26.NG
20.NG
23.NG

RADIUM STANDARD

NORMALISED %
CPM ERROR

1. 7454 14.137
1.7551 14.882
1. 7347 13.890
1.7237 13.528
1.7442 14.353
1. 7599 15.213
1. 5439 11. 619
1. 5464 12.253
1.5169 11.690
1.5111 11.869
1. 7438 0 . 013

HIGH

GMT YEAR
218.883 7
223.775 7
230.918 7
237.741 7
258.777 7
265.711 7
26,t:;.864 7
2, 918 7

".063 7
~(2.730 7

AVERAGE

RADIUM STANDARD,e_
/------"-

NORMALISED '% LENGTH IN
CPM ERROR MINUTES

1.0668 4.608 26.
1.0549, 5.509 41.
1.0713 7.228 30.
1.0534 5.600 25.
0.8203 15.248 21.
0.9760 34.750 25.
2.1369 18.219 45.
0.9740 30.810 21.
0.9677 15.266 24.
0.8535 10.320 20.
1. 0235 0.048

(

CALIBRATION LINE FROM STANDARD FOR G- 1 OF 272.776 7
ENERGY= 2.091488 + 1.0048681*CH + -1.626058E-06*CH**2
FWHM =SQRT{ 1.8082 + 0.004696*ENERGY) (C060= 2.840)

EFFICIENCIES FOR GEOMETRY JR 1 CALIBRATED 207.000 2007

ENERGY % EFFCY ENERGY % EFFCY ENERGY % EFFCY ENERGY % EFFCY
50.0 5.555600 100.0 4.819200 300.0 2.304700 0.0 0.000000
55.0 5.631600 110.0 4.582500 500.0 1. 562100 0.0 0.000000
60.0 5.636600' 1:l0~-O 4. r52700 700.0 1.191600 0.0 0.006000
65.0 5.592800 150.0 3.787300 1000.0 0.892900 0.0 0.000000
70.0 5.516200 170.0 3.479400 1400.0 0.669100
80.0 5.307100 190.0 3.218900 2000.0 0.489700
90.0 5.065700 250.0 2.638800 3000.0 0.348600

)
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*******************************************************************************
8811 1 GLS GSTOR 168
*******************************************************************************

: ) t'K
-' 1

2
3

b 4
5

b 7
b 9
b 10
b 12
b 13

14
15
16

B 6
B 8
B 11

J

)

ENERGY
26.6
31.1/
46.6
63.6
70- .• 2

186.2/
296.4
352.8/
582.4/
609.2/
796.5
840.8

1021. 4

92.9
239.4
511.5

CPM %ERR COMMENT
0.94 10.8 .
0.36 37.7 .
0.82 1.8.0 Pb210s
0.4259.7 Th232s
0....5:7 .29.. 1. •.••.•• " .• • ••• • • • •• •• • • • • • • • .• •.• • • •.• • • • •." •.•..•,..•..•.•.•
0.33 51.9 Cs136 U 235s Ra226s
0.26 55.2 Ra226 Ru103
0.34 38.6 .................•................. Ra226s Pb214s
0.1370.8 Th228 '. T1208s
0.28 38.3 Ru103 Ra226s Bi214s
0.18 40.9 ,................................... Cs134
0.16 40.2 Ac228 .
0.12 53.1 , .

REJECTED PEAKS
0.12 99.9 Th234s Th227s
0.04 99.9 Th228 Th228 Pb212s

-0.04 99.9 Th228 La140 Ru106 Na 22

114



****************************************************************************
527

PCI/GRAM
AT TZERO

ERROR
PCT

DPM
NOW

CPM -CORR
CNTG DECAY

SPECIAL ANALYSIS
BRANCH EFFICIENCY

FRAC FRAC
PK-ENERGY-GAMMA

KEV

8all GLS 2 G-5 JR 274.836 7 206.50 MIN 113.02000 GR
LIRR=TTIH REF TIME= 268.891 7 100 mL in Jar (temp)
* "***,**,*,**,***********,*'*****-*-**-***'*****-,****,*-***********'**,*.***'*'**-**********

:)~(o(~<,v1

K 40 4.602E+ll DAYS
**** (1460.85) 0.110000

LAMBDA= 1.506E-12 DECAY= 1.000E+00 IG
0.00507 0.211 3. 783E+02 8 <r 1.508E+00

3G
9.234E-02
3.724E-01

Se 46 8.38·OE+Ol DAYS
**** (889.26) 1.000000
1121 (1120.52) 1.000000

LAMBDA= ,8.271E-03
0.00818 0.180
0.00659 0.586

DECAY= 9.520E-Ol
2.206E+Ol 8 <
8.896E+Ol 813.94%

Co 60 1.921E+03 DAYS
**** (1173.21) 0.999200
**** (1332.48) 1.000000

LAMBDA= 3.608E-04
0.00630 0.144
0.00556 0.119

DECAY= 9.979E-Ol
2.295E+01 8
2.136E+Ol 8

4G
< 9.165E-02
< 8. 532E-02

Sb124 6.020E+01 DAYS LAMBDA= 1.151E-02 DECAY= 9.338E-01 16G
**** (1691.00) 0.457000 0.00434 0.114 5.741E+Ol 8 < 2.450E-01

Cs137 1.102E+04 DAYS LAMBDA= 6.290E-05 DECAY= 9.996E-01 3G
**** (661.64) 0.851000 0.01067 0.195 2.145E+01 8 < 8.552E-02

Eu152 4.821E+03 DAYS LAMBDA= 1.438E-04 DECAY= 9.991E-01 48G
**** ( 121. 78) 0.254000 0.04080 0.459 4.425E+01 8 < 1.765E-01

5 ( 295.97) 0.004000 0.02256 2.805 3.108E+04 6.92% 1.240E+02
'** ( 344.31) 0.245000 0.01949 0.284 5.956E+01 8 < 2.376E-01

, /... ,,** ( 963.36) 0.132000 0.00761 0.174 1.733E+02 8 < 6.915E-01
**** (1112.04) 0.124000 0.00664 0.150 1.824E+02 8 < 7.276E-01
**** (1408.02) 0.198000 0.00526 0.144 1. 386E+02 8 < 5.530E-Ol

Eu154 3.105E+03 DAYS
**** (123.07) 0.390000
**** (723.26) 0.202000
** ** (1004. 75) 0.170000
**** (1274.49) 0.336000

LAMBDA= 2.232E-04
0.04082 0.412
0.00987 0.189
0.00732 0.172
0.00581 0.139

DECAY= 9.987E-01
2.587E+01 8
9.487E+01 8
1.386E+02 8
7.097E+01 8

48G
< 1.032E-01
< 3.786E-01
< 5.530E-01
< 2.832E-01

1.802E+00
7.346E-02
1.461E-01

Ir192
295 (

**** (
**** (

7.402E+Ol DAYS
295.95) 0.290900
316.50) 0.830700
468.0'b) 0.476000

LAMBDA= 9.364E-03
0.02257 2.807
0.02115 0.306
0.0-14590 : 24'1

DECAY= 9.458E-01 22G
4.276E+02 6.92%
1.743~+01 8 <
3.46BE+01 8 <

T1208 5.133E+12 DAYS LAMBDA= 1.350E-13 DECAY= 1.000E+00 19G
**** (583.14) 0.860000 0.01193 0.238 2.324E+01 8 < 9.262E-02

Pb210
**** {

1. 633E+12 DAYS
4·6.50)0.040000

LAMBDA= 4. 245E-13 DECAY= 1. OOOE+OO 1G
0;';()0393 0 . 3692-.3·i4'(jE:+03s'· <9.35'OE+00

Bi212 5.133E+12 DAYS
295 ( 295.10) 0.000240

**** (727.17) 0.066500

LAMBDA= 1.350E-13
0.02263 2.805
0.00982 0.198

DECAY= 1.000E+00 22G
5.164E+05 6.92% 2.058E+03
3.025E+02 8 < 1.206E+00

"

212 5.133E+12 DAYS
;,. ....~* (238.63) 0.431000

LAMBDA= 1.350E-13 DECAY= 1.000E+00 4G
'0.02769 0.431 3.612E+01 s <r 1.440E-01

Bi214 1. 633E+12 DAYS LAMBDA= 4.245E-13 DECAY= 1.000E+00 48G
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610 ( 609.30) 0.470000 0.01147 3.019 5.600E+02 8 5.06% 2.232E+00
'767 ( 768.70) 0.050000 0.00933 0.428 9.177E+02 21.25% 3.658E+00
935 ( 934.80) 0.030000 0.00781 0.126 5.371E+02 43.85% 2.141E+00

1~ 1 (1120.,40) 0.170000 0.00659 0.586 5.229E+02 13.94% 2.084·E+OO. J :; (1238.30) 0.060000 0.00598 0.131 3.658E+02 64.59% 1.458E+00
".-78 (1379.00) 0.050000 0.00538 0.088 3.279E+02 74.34% 1.307£+00
1508 (1509.00) 0.020000 0.00490 0.044 4.492E+02 *****'% 1.790E+00
1765 (.1764.00 ) 0.170000 0.00415 0.332 4.708E+02 20.62% 1.877E+00

DECAY;::: 1.00oE+0023GPb2~4

242 (
295 (
352 (
767 (

1.633E+12 DAYS
241.90) 0.076000
295.20) 0.190000
352.00) 0.360000
768_40) o.OOOSOo

LAMBDA= 4.245E-13
0.02734 1.376
0.02262 2.805
0.01908 4.622
0,.00934 0.428

6 . 625E+0'2 9 . 91:%
6.526E+02 6.92%
6.729E+02 8 4.80%
5 ..734E+04 21.25%

2.641£+00
2.601£+00
2.682£+00
2.285E+02

Ra226 5.851E+05 DAYS LAMBDA= 1.185E-06 DECAY= 1.000£+00 48G
1.86 ( 186.10) 0.040000 0.03417 1.745 1.277E+03 814.60% 5.089E+00
242 ( 242.00) 0.078000 0.02732 1.376 6.458E+02 9.91% 2.574E+00
295 ( 295.20) 0.201000 0.02262 2.805 6.169E+02 6.92% 2.459E+00
352 ( 351. 96') 0.393000 0.01908 4.622 6.163E+02 8 4.80% 2.456E+00
610 ( 609.32) 0.484000 0.01147 3.019 5.438E+02 8 5.06% 2.167E+00
767 ( 768.40) 0.053200 0.00934 0.428 8.622E+02 21.25% 3.436E+00
935 ( 934.10) 0.033400 0.00782 0.126 4.821E+02 43.85 % 1. 921E+00

1121 (1120.30) 0.160000 0.00659 0.586 5.556E+02 13.94 % 2.214E+00
1239 (1238.10) 0.062000 0.00598 0.131 3.540E+02 64.59% 1. 411E+00
1378 (1377.60 ) 0.041800 0.00538 0.088 3.918E+02 74.34% 1.562E+00
1765 (1764.50) 0.166000 0.00415 0.332 4.823E+02 20.62 % 1.922£+00

Th227 7.951E+03 DAYS LAMBDA= 8.718E-05 DECAY= 9.995E-Ol 48G
*" * ( 49.80) 0.087000 0.00483 0.404 9.623E+02 8 < 3.837E+00
) ~ ( 79.70) 0.018000 0.02807 0.443 8.766E+02 8 < 3.496E+00

'. - ** ( 94.00 ) 0.013500 0.03576 0.447 9.260E+02 8 <r 3.692E+00
**** ( 210.60) 0.012600 0.03095 0.391 1.004E+03 8 < 4.002E+00
**** ( 236.00) 0.115000 0.02797 0.383 1.189E+02 8 < 4.743E-01
**** ( 254.70) 0.009100 0.02604 0.331 1.396E+03 8 < 5.569£+00
**** ( 256.20) 0.063000 0.02590 0.334 2.048E+02 8 < 8.166£-01
**** ( 285.60) 0.016500 0.02336 0.312 8.095E+02 8 < 3.228E+00
295 ( 296.60) 0.003900 0.02252 2.805 3.194E+04 6.92% 1.274E+02

**** ( 300.00) 0.018900 0.02227 0.307 7.291E+02 8 < 2.907E+00
**** ( 304.40) 0.013500 0.02196 0.320 1.078E+03 8 < 4.299E+00
**** ( 329.90) 0.029000 0.02031 0.316 5.368E+02 8 < 2.141E+OO
**** ( 334.40) 0.011500 0.02005 0.296 1. 285E+03 8 < 5.125E+00
352 ( 350.50) 0.000800 0.01916 4.622 3.016E+05 4.80% 1.203E+03

Ac228 5.133£+1.2 DAYS' LAMBDA= 1.350'E-13 DECAY= 1.000E+00 41.G'
**** ( 911. 10) 0.250000 0.00800 0.192 9.600E+01 8 < 3.826E-01

Th230 2.812E+07 DAYS LAMBDA= 2.465E-08 DECAY= 1.000E+00 8G
**** ( 68.00) 0.005900 0.01898 0.426 3.805E+03 8 < 1.516E+01

Th232
**** (
**** (
**** (

5,. 1.13E+:t2 ,,' DA:Y8
911.10) 0.250000
968.90) 0.150000

63.81) 0.010101

.LAMBDA=1.356E~13 .DECAY=',.l.'OOOE+OO 42G
0.00800 0.192 9.600E+01 8 < 3.826E-01
0.00757 0.185 1.628E+02 8 < 6.487E-01
0.01539 0.409 2.627E+03 8 < 1.047E+01

T' 14

C)" (
1.633E+12 DAYS
92.30) 0.999999

LAMBDA= 4.245E-13
0.03506 0.457

DECAY= 1.000E+00 lOG
1.305E+01 8 <r 5.200E-02

?~234rn 1.633E+12 DAYS LAMBDA= 4.245E-13 DECAY= 1.000E+00 48G
~6- (766.36)0.002060 0.00936 0.428 2.221E+04 21.25% 8.853E+01
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**** (1001. 03) 0.006000 0.00735 0.168 ~.802E+03 s < 1. 515E+01

U 235
~<) * (
" J~ 6 (

242 (

Am241
**** (

2.571E+l1 DAYS
143 . 78) 0 .1"32:600
185.72} 0.540000
240.93) 0.000700

1.582E+05 DAYS
59.54} 0.359000

LAMBDA= 2.696E~12

0.0"3'96"80.468
0.03422 1.745
0.02744 1.376

LAMBDA= 4.381E-06
0.01179 0.352

117

DECAY= 1.000E+00 34G
8.889E+0"1 s < 3.543E-01
9.443E+01 s14.60% 3.764E-01
7.166E+04 9.9~% 2.856E+02

DECAY= 1.000E+00 41G
8.315E+Ols < 3.314E-01



****************************************************************************
8'811 GLS 2 G-5 JR 274.836 7 206.50 MIN 113.02000, GR 527
LI~R=TTIH REF TIME= 268.891 7 100 mL in Jar (temp)
+. **************'****'****<1<*********'***'*******<1<**.********'*<1<***'*"**'*'**<1<**"****

;' '\
" I
***********************************************<1<***************************
* Group , 8811 * Time of count 274.836 2007 *
* Sample 2 * Reference GMT 268. 8912007 *
* Element.......................... * Elapsed Live Tm 206.5 *
* Type ,code . . . . . .. .. . . . .. . ...GLS * Dead ..TimePct... .. . 0.. 0 *
* ID S 021-233-SL-002S * BackgroUIld GMT 272.802 20'0'7 *
* Geometry, detector JR-5 * Standard GMT 272.749 2007 *
* Aliquot.................... 113.02 * Days since TO.. . . . . . . . . .. 5.945129 *
* Unit of Aliquot GRAM * Time on.......... 13: 03 PDT I-OCT *
* Data Sheet Units PCI IGRAM * Time off. 16: 29 PDT I-OCT *
* Library TTIH * Calc Time 08:43 02-0CT-07 *
***************************************************************************
* Slope.................... 1.003658 * Width slope.. . . . . . . . . . . .. 0.007587 *
* Intercept 2.270109 * Width offset 0.334976 *
* X**2 TERM -0.16903048E-05 * Sensitivity 4. *

NP: [7,67]527.GSP 23 PEAKS

****************************************************************************
K FIT
o 13.70
o 0.00
o 0.91
o 0.00
o 0.00
o 0.00
o 0.00
o 0.35
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
K FIT
o 0.00
o 0.00
o 0.00
o 0.00

CPM ERR EFF
1.37E+00 11.20.166
3.56E-Ol 36.70.241
7.43E-01 22.3 2.42
9.63E-Ol 13.4 2.58
6.42E-Ol 36.6 3.23
3.55E-01 42.9 3.51
2.00E+00 12.6 3.41
3.15E-01 27.0 2.77
1.38E+00 9.9 2.73
2.88E+00 6.7 2.26
4.69E+00 4.6 1.96
4.45E-01 27.9 1.35
3.07E+00 4.9 1.17
4.28E-Ol 21.30.945
1.26E-01 43.90.789
6.06E-Ol 13.50.666
1.44E-Ol 59.00.605
1.14E-Ol 57.60.539
2.91E-Ol 26.20.509

CPM ERR EFF
4.40E:-02132.90.495
7.75E-02 33.20.442
1.12E-Ol 45.80.430
3.67E-Ol 18.10.421

BKGND FWHM AREA CHAN
178 3.07 282 25.1
269 1.70 73 28.7
432 1.56 153 72.5
263 1.03 199 74.6
636 2.00 132 84.6
380 1.31 73 90.3
654 2.16 413 183.4
136 1.15 65 235.6
203 1.72 284 239.1
307 2.06 594 292.1
250 2.00 968 348.6
149 2.18 92 507.6

97 2.04 634 605.8
61 3.73 88 763.3
32 2.02 26 930.3
43 2.69 125 1116.5
68 2.77 30 1234.3
39 4.70 24 1374.0
28 3.35 60 1457.7

BKGND FWHM AREA CHAN
3'1 1. 67 9150;~r.7

1 2.01 16 1683.1
16 2.69 23 1727.7
18 2.99 76 1761.7

3.54755E-03 *E)

PK IT ENRG LEFT WD
1 5 27.5 22 10
2 5 31.1 22 10
3 6 75.0 70 9
4 6 77.1 70 9
~ 0 87.2 81 8

"" 0 92.9 88 5
)7 0 186.3 179 10

8 5 238.7 233 10
9 5 242.1 233 10

10 0 295.3 288 9
11 0 352.0 343 11
12 0 511.3 504 10
13 0 609.7 601 10
14 0 767.4 758 11
15 0 934.5 929 6
16 0 1120.7 1112 9
17 0 1238.5 1230 14
18 0 1378.1 1370 11
19 0 1461.7 1453 14
PK IT ENRG LEFT WD
20 0 1507.7 1'50':3' '11
21 0 1686.7 1681 6
22 0 1731.3 1722 13
23 0 1765.2 1757 13

FWHM=SQRT( 3.42064E+00 +

.'.'*'***********,**.*****.**.*.********.*..***,***.****.****.**.****.**.****.***"****,**,**.****.****.*.*
BACKGROUND INFO 8811 GLS 2 274.836 7 G- 5 BG DATE 272.802 7
*******************************************************************************

v------BACKGROUND------v
ENERGY CPM %ERROR

v--------PEAK---------v
,., ) tGY CPM %ERROR

, 92 .930 .3548 42 .92
186.28 2.0014 12.58
238.660.315427.04

92.00
186.00
238.60

0.35498.09
0.2564 15.17
0.2912 14.39

v- - --- -NET-- --v
CPM %ERROR

-0.0001***'***R
1. 7451 14.60
0.0242392.5IR

118



295.31 2.8757 6.75 295.20 0;0708 0.00 2.8048 6.92
351. 98 4.6865 4.61 351.90 0.0649 78.68 4.6216 4.80
5' 1. 26 0.4454 27.93 511.00 0.6126 6.20 -0.1672 77.77R

/ -'I .71 3.06'83 4."94 609.30 0.0494 35.20 3.018'9 5.06
, /~0.74 0.6063 13.47 1120.30 0.0203 1.48 0.5860 13.94
1238.51 0.1435 59.04 1238.10 0.0123 0.00 0.1312 64.59
1378.08 0.1138 57.56 1377.70 0.0257 0.00 0.088~ 74.34
1461.74 0.2906 26.21 1460.BO 0.2394 7.31 o. 051-2 ~52. 60R
1731.27 0.1122 45.85 1729.60 0.0145 0.00 0.0978 52.63
1765.21 0.3673 IB.13 1764 .. .50 0.0348 46.80 0.3324 20.62

4 PEAKS REJECTED BY BACKGROUND

*******************************************************************************
INTERFERING ISOTOPE ANALYSIS 8811 GLS 2 274.836 7 G- 5
*******************************************************************************
SPANF TABLE SAVED IN GSTOR SAYS NATO NOT REQUIRED

119



QC USED IN DATA REDUCTION OF SAMPLE 8811 2 GLS RUN AT 274.836/2007

EL :GY
r ',2.0
'-'92.0
143.0
186.. 0
198.0
.238.6
279.0
295.2
338.4
351.9

BACKGROUND FOR
CPM ERROR

0.0373 22.51
0.3549 8.09
0.0872 0.00
0.2564 15.17
0.0860 42.55
,O~ ,2..91214.39.
0.0510 0.00
0.0708 0.00
0.0607 35.44
0.0649 78.68

GELI DETECTOR 5
ENERGY CPM

511. 0 0.6126
583.1 0.0857
609.3 0.0494
661.60.0238
727.2 '0.0233
84·6. 00 .0,:164
860.4 0.0351
911.1 0.0782
968.9 0.0412

1001.0 0.0429

OF 272.802/2007
ERROR ENERGY

6.20 1120.3
18.91 1173.2
35.20 1238.1
0.00 1332.5
0.00 1377.7

39.851460,.8
0.00 1586.0

30.58 1591.3
33.74 1729.6

0.00 1764,.5

2641.6 MIN
CPM ERROR

0.0203 1.48
0.0204 0; 00
o. 0123 0.00
0.0196 0.00
0.0257 0.00
0.-23.,94, 7.31
0.05b5 0.00
0.0321 0.00
0.0145 0.00
o.0348 46.80

GELI STANDARD EFFICIENCY QC FOR DETECTOR G- 5 ON 10/ 2/ 7

HIGH RADIUM STANDARD LOW RADIUM STANDARD

NORMALISED % LENGTH IN NORMALISED % LENGTH IN
GMT YEAR CPM ERROR MINUTES GMT YEAR CPM ERROR MINUTES

209.926 7 0.9386 2.801 35. 130.842 6 1.0028 5.576 21.
216.995 7 0.9512 3.439 20. 92.687 7 0.9684 5.181 32.
223.795 7 0.9726 3.094 32. 96.820 7 0.9834 2.940 21.
230.945 7 0.9672 2.766 22. 133.833 7 0.9676 3.554 28.
237.835 7 0.7685 9.509 32.NG 154.021 7 0.9495 3.720 30.
237.932 7 1.0341 2.167 32. 237.968 7 0.9561 5.349 22.
244.938 7 0.9271 3.606 33. 247.756 7 0.9184 1. 921 33.
2,. 727 7 0.9096 5.110 24. 256.871 7 0.9518 4.083 37.NG
" ':s .802 7 0.8496 4.322 24.NG 258.825 7 0.9210 4.231 27.

(

4.369 28. 0.9645 5.696~-1'2. 749 7 1.0075 265.838 7 35.
AVERAGE 0.9635 0.041 AVERAGE 0.9584 0.026

CALIBRATION LINE FROM STANDARD FOR G- 5 OF 272.749 7
ENERGY= 2.270109 + 1.0036577*CH + -1.690305E-06*CH**2
FWHM =SQRT( 0.3350 + 0.007588*ENERGY) (C060= 3.232)

EFFICIENCIES FOR GEOMETRY JR 5 CALIBRATED 50.000 2007

ENERGY % EFFCY ENERGY % EFFCY ENERGY % EFFCY ENERGY % EFFCY
50.0 0.488400 100.0 3.779100 300.0 2.226900 0.0 0.000000
55.0 0.821500 110.0 3.988900 500.0 1. 374900 0.0 0.000000
60.0 1. 216500 130.0 4.066100 700;0 1.0Tb'600 0.0 o.OOtmao
65.0 1. 641400 150.0 3.898500 1000.0 0.735300 0.0 0.000000
70.0 2.065800 170.0 3.639600 1400.0 0.529500
80.0 2.827400 190.0 3.362900 2000.0 0.363500
90.0 3.401900 250.0 2.649600 3000.0 0.240400
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*******************************************************************************
8811 2 GLS GSTOR 527
*******************************************************************************

) PK ENERGY
1 27.5
2 31.1
3 75.0
4 77.1
5

1~'~:; 7'b 7
9 242.1

b 10 295.3
b 11 352;0/
b 13 609.7·/

14 767.4
15 934.5

b 16 1120.7
b 17 1238.5
b 18 1378.1

20 1507.7
21 1686.7

b 22 1731. 3
b 23 1765.2

B 6 92.9
B 8 238.7
B 12 511.3
B 19 1461.7

',.J

CPM %ERR COMMENT
1.37 11.2 .
0.36 36.7 ......................................•..........
o. 74 22.3 ......................................•. .
0.96 13.4 .

.0.·,64 36.".€j '. ' " ,:.. . .•. .Cs.1.36 "Cd1:09
1.75 14.6 Cs136 U 235s Ra226s
1. 38 9.9 Ra226 Th228 La140
2 . 80 6 . 9 Ra22 6 Rul 0 3
4.624.8 ...•............................... Ra226s Pb2l4s
3.02 5.1............... . . . . . . . . . . . . .. Ru103 Ra226s Bi214s
o.43 21. 3 Ra22 6 .
o.13 43. 9 Ra22 6 .....................................'......
0.5913.9 Ra226 ................................• '" Se 46s
o. 13 64. 6 Ra22 6 .
0.0974.3 Ra226 .
0.04 99.9 NO GEN .
o. 08 33. 2 NO GEN................................ . . . . . . . . . . .
0.10 52.6 .
o. 33 2 0 . 6 Ra22 6 .

REJECTED PEAKS
0.00 99.9 Th234s Th227s
0.02 99.9 Th228 Pb212s

-0.17 77.8 Th228 La140 Ru106 Na 22
0.05 99.9 K 40s
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~***************************************************************************

528

PCI/GRAM
AT TZERO

ERROR
PCT

163.71001 GR

DPM
NOW

CPMCORR
CNTG DECAY

SPECIAL ANALYSIS
BRANCH EFFICIENCY

FRAC FRAC
PK...,ENERGY-GAMMA

KEV

8811 GLS 3 G-6 JR 274.836 7 206.58 MIN
Lr~R=TTIH REF TIME= 268.896 7 100 mL8 in JAR
.+ ,,***,**************,******"**,************'**'**.**.****'******** ****,** *****,*****. \

,.j ~I(O~tf)1

K 40 4. 602E+11 DAYS LAMBDA= 1.506E-12 DECAY= 1.000E+00 1G
**** (1460.85) 0.110000 0.00722 0.601 7.570E+02 8 cr 2.083E+00

3G
7.39BE-02
2.011E-01

Sc468.3.80E+01 DAYS
**** ( 88.9 .26) 1.000000
1119 (1120.52') 1.000000

LAMBDA=8.271E-03
0.01119 0.286
0.a0916 0.637

DECAY=9.521E-01
2.560E+01 8 c
6.960E+01 829.74%

Co 60 1.921E+03 DAYS
**** (1173.21) 0.999200
**** (1332.48) 1.000000

LAMBDA= 3.608E-04
0.00£79 0.302
0.00785 0.257

DECAY= 9. 979E-01
3.433E+01 8
3.272E+01 8

4G
c 9.467E-02
c 9.021E-02

Sb124 6.020E+01 DAYS LAMBDA= 1.151E-02 DECAY= 9.339E-01 16G
**** (1691.00) 0.457000 0.00631 0.168 5.814E+01 8 c 1.713E-01

Cs137 1.102E+04 DAYS LAMBDA= 6.290E-05 DECAY= 9.996E-01 3G
**** (661.64) 0.851000 0.01431 0.371 3.043E+01 8 C 8.377E-02

Eu152 4.821E+03 DAYS
**+* (121.78) 0.254000

',' ')**' (295.97) 0.004000
(344.31) 0.245000

'-768 (768.90) 0.000800
**** (963.36) 0.132000
**** (1112.04) 0.124000
**** (1408.02) 0.198000

LAMBDA= 1.438E-04
0.04988 0.599
0.02688 2.457
0.02391 0.469
0.01265 0.440
0.01045 0.339
0.00922 0.294
0.00747 0.233

DECAY= 9.991E-01 48G
4.725E+01 8 C 1.301E-01
2.285E+04 12.69% 6.294E+01
7.997E+01 8 C 2.202E-01
4.352E+04 33.71% 1.199E+02
2.455E+02 8 C 6.761E-01
2.575E+02 8 C 7.092E-01
1.573E+02 8 C 4.331E-01

Eu154 3.105E+03 DAYS
**** (123.07) 0.390000
**** (723.26) 0.202000
**** (1004.75) 0.170000
1119 (1118.20) 0.001000
**** (1274.49) 0.336000

LAMBDA= 2.232E-04
0.04958 0.593
0.01331 0.356
0.01008 0.285
0.00917 0.637
0.00816 0.264

DECAY= 9.987E-01 48G
3.064E+01 8 C 8.443E-02
1.324E+02 8 C 3.649E-01
1.664E+02 8 C 4.584E-01
6.943E+04 29.74% 1.913E+02
9.620E+01 8 C 2.650E-01

Ir192
295 (

**** (
**** (

7.402E+01 DAYS
295.9510;'290900
316.50) 0.830700
468.06} 0.476000

LAMBDA= 9.3 64E- 03
(L'a2-6B8 2 . 459
0.02553 0.522
0.01885 0.404

DECAY= 9.459E-01 22G
3.f44E+02 12.69% 9.14'7E-01
2.459E+01 8 C 7.154E-02
4.503E+01 8 C 1.310E-01

T1208 5.133E+12 DAYS
**** (583.14) 0.8£0000

LAMBDA= 1.350E-13 DECAY= 1.000E+00 19G
0.01583 0.410 3.00BE+01 8 cr 8.277E-02

;'.c',"

Pb210 1.633E+12 DAYS LAMBDA= 4.245E-13 DECAY= 1.000E+00 IG
46 (46.50) 0.040000 0.04546 1.438 7.907E+02 815.17% 2.176E+00

B7~l2 5.133E+12 DAYS
.-) ) ( 295.10) 0.000240

** (727.17) 0.066500

LAMBDA= 1.350E-13
0.02694 2.457
0.01325 0.376

DECAY= 1.000E+00 22G
3.800E+05 12.69% 1.046E+03
4.269E+02 8 c 1.175E+00

P:c.212 5.133E+12 DAYS LAMBDA= 1. 350E-13 DECAY= 1. OOOE+OO 4G
-rT7** (238.63) 0.431000 0.03160 0.656 4.820E+01 s cr1.326E-01
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Bi214 1.633E+12 DAYS
P~9 (609.30) 0.470000

/--, J ( 768.70) 0."05000'0
" J19 (1120.40) 0.170000
i~64 (1764.00) 0.170000

LAMBDA= 4.245E-13
0.01529 2.552
0.01265 0.'440
0.00916 . 0.637
0.00607 0.460

DECAY= 1.000E+00 48G
3.553E+02 811. 61 % 9.775E- 01
6 . 96'2E+02 33 . 71% 1 . 916E+00
4.091E+02 29.74% 1.126E+OO
4.461E+02 23.45% 1.228E+OO

DECAY=1.000E+0023GPb214 1.633E+12 DAYS
242 (241.90) 0.076000
2.95 (.2.95.20,) ·0.19000.0
3'!~.2 (352.0'0) 0.360000
768 (768.40) 0.000800

LAMBDA=4.245E-13
0.03128 1.514

.0.·02693 2.457
0.02351 3.647
0.01265 0.440

6~370E+02 12.10%
4.. 8 02E+.0212.~69~
4.309E+02 8 9~ 19%
4.350E+04 33.71%

1.753E+00
1.32lE+00
1. 186E+00
1. 197E+02

Ra226 S.85lE+OS DAYS
~85 ( 186.10) 0.040000
242 ( 242.00) 0.078000
295 (295.20) 0.201000
352 (351.96) 0.393000
609 (609.32) 0.484000
768 (768.40) 0.053200

1119 (1120.30) 0.160000
1764 (1764.50) 0.166000

LAMBDA=1.185E-06
0.03787 1.962
0.03127 1.514
0.02693 2.457
0.02351 3.647
0.01529 2.552
0.01265 0.440
0.00916 0.637
0.00607 0.460

DECAY=1.000E+0048G
1.296E+03 817.65% 3.565E+OO
6.208E+02 12.10% 1.708E+00
4.539E+02 12.69% 1. 249E+00
3.947E+02 8 9.19% 1.086E+00
3.450E+02 811. 61% 9. 493E-Ol
6.541E+02 33.71% 1.800E+00
4.347E+02 29.74% 1.196E+00
4.570E+02 23.45% 1.257E+00

Th227 7.951E+03 DAYS LAMBDA= 8.718E-05 DECAY= 9.995E-01 48G
**** ( 49.80) 0.087000 0.05585 0.499 1.027E+02 8 < 2.826E-01
**** ( 79.70) 0.018000 0.05957 0.614 5.731E+02 8 < 1. 578E+00
**** ( 94.00) 0.013500 0.05657 0.670 8.774E+02 8 < 2.416E+00
**** ( 210.60) 0.012600 0.03464 0.593 1.359E+03 8 < 3.740E+00
*+-'-* ( 236.00) 0.115000 0.03186 0.620 1.691E+02 8 < 4.655E-01

,...,\ : ( 254.70) 0.009100 0.03010 0.543 1.982E+03 8 < 5.455E+00
"-/** ( 256.20) 0.063000 0:02997 0.530 2.805E+02 8 < 7.723E-01
**** ( 285.60) 0.016500 0.02761 0.526 1.154E+03 8 < 3.177E+00
**** ( 300.00) 0.018900 0.02660 0.487 9.677E+02 8 < 2.664E+00
**.** ( 304.40) 0.013500 0.02631 0.521 1.468E+03 8 < 4.040E+00
**** ( 329.90) 0.029000 0.024.72 0.509 7.094E+02 8 < 1. 953E+00
**** ( 334.40) 0.011500 0.02446 0.495 1.758E+03 8 < 4.839E+00

352 ( 350.50) 0.000800 0.02359 3.647 1.933E+05 9.19% 5.321E+02

Ac228 5.133E+12 DAYS
**** (911.10) 0.250000

LAMBDA= 1.350E-13
0.01096 0.373

DECAY= 1.000E+00 41G
1.363E+02 8 < 3.751E-Ol

Th230 2.812E+07 DAYS
**** ( 68.00) 0.005900

185 (184.00) 0.000140

LAMBDA= 2.465E-08
0.06080 0.614
0.03817 1.962

DECAY= 1.000E+00
1.713E+03 8 <
3.672E+05 17.65%

8G
4.713E+00
1.010E+03

Th232
464 (

**** (
**** (
**'** (

Th234
**** (

5.113E+12 DAYS
463.00) 0.040000
911.10) 0.250000
968.90) 0.150000

63.81) 0.010101

1.633E+12 DAYS
92.30)' 0.999999

LAMBDA= 1.356E-13
0.01901 0.303
0.01096 0.373
0.01040 0.371
0.06071 0.656

LAMBDA= 4.245E-13
0.05697 0.629

DECAY= 1.000E+00 42G
3.98BE+02 47.75% 1.097E+00
1.363E+02 8 < 3.751E-01
2.375E+02 8 < 6.536E-Ol
1. 071E+03 8 < 2. 945E+00

DECAY= 1.000E+00 lOG
1.104E+Ol 8 < 3.036E-02

pr-,4m 1.633E+12 DAYS
:-') : (1 001. 03 ) 0 . 0 06000

U 235 2.571E+l1 DAYS
73 ( 72.81) 0.004000
85 (84.24) 0.051000

LAMBDA= 4.245E-13
0.01012 0.287

LAMBDA= 2.696E-12
0.06051 3.559
0.05873 3~226
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DECAY= l.OOOE+OO 48G
4.730E+03 8 < 1.301E+Ol

DECAY= 1.000E+OO 34G
1.470E+04 10.18% 4.046E+01
1.077E+03 7.86% 2.963£+00



**** 143.78) 0.132600 0.04511 0.634 1.061E+02 s < 2.918E-01
185 185.72) 0.540000 0.03792 1.962 9.584E+01 817.65% 2.637E-01
;>"2 240.93) 0.000700 0.03137 1. 514 6.895E+04 12.10% 1.897E+02

'\
:,._~A241 1.582E+05 DAYS LAMBDA= 4.381E-06 DECAY= 1.000E+00 41G

**** ( 59.54) 0.359000 0.06016 0.552 2.555E+01 s < 7.029E-02
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****************************************************************************
8811 GLS 3 G-6 JR 274.836 7 206.58 MIN 163.71001 GR 528
LT~R=TTIH REF TIME= 268.896 7 100 mLs in JAR
* r*,**,****'**********'*'***'*******'****'****'*'****'******'*'****,******,***,***,*.******

, '-.

, )
.,..**************************************************************"'***********
* Group 8811 * Time of count 274.836 2007 *
* .sample,.......................... 3 *.Re:Berence GMT........ 268 .8962007 '"
* Element.......................... * Elapsed Live 'I'm 206.5833 *
*'l:j~E! ,code, '" '•• ;,GLS * De¥i<TimeEct. • .. ........0..·016132 *
* ID N 021-233-SL-001:N * Back9roundGMT 272.802 2()07 *
* Geometry, detector JR-6 * Standard GMT 272.710 2007 '"
'" Aliquot 163.71 * Days since TO 5.939606 *
* Unit of Aliquot ..........•... GRAM* Time on........•. 13 :03 PDT I-OCT *
* Data Sheet Units..... . .. PCI IGRAM * Time off 16: 29 PDT 1-0CT *
* Library TTIH * Calc Time 08:43 02-0CT-07 *
***************************************************************************
* Slope 0.992709 * Width slope 0.016255 *
* Intercept 1.733058 * Width offset 0.0 *
* X**2 TERM -0.12655339E-05 * Sensitivity 4. *

NP: [7,,67]528.GSP 22 PEAKS

****************************************************************************
PK IT ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF K FIT

1 0 24.7 20 8 491 3.79 404 23.1 1.95E+00 10.50.121 0 0.00
2 0 32.4 30 6 655 3.40 23 30.9 1.10E-01179.50.271 0 0.00
3 0 46.4 42 6 691 1. 86 297 45.0 1.44E+00 15.20.800 0 0.00
4 9 72.6 57 23 1160 2.53 735 71.4 3.56E+00 10.2 6.04 0 17.90

9 75.1 57 23 1167 2.53 1810 73.9 8.76E+00 4.2 6.01 0 0.00
5 84.8 81 15 857 2.56 666 83.7 3.23E+00 7.9 5.85 0 15.50

'7 5 92.4 81 15 1013 2.56 313 91.3 1. 52E+00 19.2 5.69 0 0.00
" --./8 0 185.5 180 10 1201 2.00 516 185.1 2.50E+00 13.5 3.80 0 0.00

9 3 238.6 235 14 636 2.41 182 238.7 8.82E-01 24.8 3.17 0 1. 60
10 3 242.0 235 14 443 1. 79 313 242.1 1. 51E+00 12.1 3.13 0 0.00
11 0 294.8 290 11 753 2.43 620 295.3 3.00E+00 9.7 2.70 0 0.00
12 0 351.8 347 12 690 1. 99 990 352.8 4.79E+00 6.0 2.40 0 0.00
13 0 463.8 462 7 278 3.32 63 465.7 3.03E-01 47.8 1. 93 0 0.00
14 0 510.9 508 11 373 3.14 485 513.3 2.35E+00 9.4 1. 77 0 0.00
15 0 583.1 581 10 328 2.52 51 586.0 2.47E-01 68.7 1. 60 0 0.00
16 0 609.0 604 16 448 2.92 800 612.2 3.87E+00 6.8 1.55 0 0.00
17 0 768.0 768 10 224 2.58 91 772.7 4.40E-01 33.7 1.28 0 0.00
18 0 913.6 909 14 307 2.33 44 919.7 2.12E-01 86.4 1.10 0 0.00
19 a 1007.9 1010 9 83 2.62 40 1014.9 1. 93E-01 49.6 1.01 0 0.00
PK IT ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF K i FIT
20 0 1119 ~4 111817

_...

2'14 4.21 227 112"L5 1.10E+OO 16.70.92'6 0 6.'bo
21 0 1461.0 1466 15 59 4.69 633 1472.8 3.06E+00 5.00.726 0 0.00
22 0 17'64.2 1770 18 41 5.50 192 1779.4 9.31E-01 10.30.616 0 0.00

FWHM=SQRT( 4.37086E+OO + 9.75066E-03 *E)

.******.*.** *******.****.** *.***** * *** * ** ** ********* * * * * ***** * *** *'" ***,* ***** ** *** * * **
:.BACKGROUND .INFO'SSlJ. GLS " '3 274.83'£ 7'G-£ BG.DAmE ·272. 802 7
*******************************************************************************

v--------PEAK---------v v------BACKGROUND------v v- - - - - -NET- - --v
E'I'''--''RGY CPM %ERROR ENERGY CPM %ERROR CPM %ERROR

, '2.37 1. 5167 19.19 92.00 0.8142 13.56 0.7025 44.31
I

:1.1:35.46 2.4983 13.52 186.00 0.5359 14.33 1. 9624 17.65
238.59 0.8817 24.84 238.60 1. 4722 15.22 -0.5905 53.06R
294.76 2.9989 9.68 295.20 0.5419 21.04 2.4569 12.69
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-351.79 4.7939 6.01 351. 90 1.1473 14.90 3.6466 9.19
510.91 2.3487 9.37 511. 00 2.8009 5.39 -0.4522 59.02R
583.06 0.2470 68.70 583.10 0.7431 18.35 -0.496~ 43.89R

, '

"
1.01 3.'872'B 6.8'0 6U9 ;'30 1.320ii1 1'0.29 2.5524 1.1.'61.

, ~.L9.37 1.0974 16.71 1120.30 0.4605 10.34, 0.6369 29.74
1461.04 3.0628 4.97 1461.00 4.3193 9.83 -1.2564 35.89R
1764.20 0.9313 10.33 1764.50 0.4709 10.40 0.4604 23.45

4 PEAKS REJECTED BY BACKGROUND

** ** ** **** ***** ** *** *** *********** ** **** *****,* ** ** ** **** *******,**,** ****** ***** *
BACKGROUND INFO 8811 GLS 3 274.836 7 G- 6 BG DATE 272.802 7
*******************************************************************************

v- - - --,-- -PEAK--- -- --,--v v------BACKGROUND------v v- - - - --NET- - --v
ENERGY CPM %ERROR ENERGY CPM %ERROR CPM %ERROR

92.37 1.5167 19.19 92.00 0.8142 13.56 0.7025 44.31
185.46 2.4983 13.52 186.00 0.5359 14.33 1.9624 17.65
238.59 0.8817 24.84 238.60 1.4722 15.22 -0.5905 53.06R
294.76 2.9989 9.68 295.20 0.5419 21. 04 2.4569 12.69
351. 79 4.7939 6.01 351. 90 1.1473 14.90 3.6466 9.19
510.91 2.3487 9.37 ' 511. 00 2.8009 5.39 -0.4522 59.02R
583.06 0.2470 68.70 583.10 0.7431 18.35 -0.4961. 43.89R
609.01 3.8728 6.80 609.30 1.3204 10.29 2.5524 11. 61

1119.37 1.0974 16.71 1120.30 0.4605 10.34 0.6369 29.74
1461. 04 3.0628 4.97 1461. 00 4.3193 9.83 -1.2564 35.89R
1764.20 o. 9313 10.33 1764.50 0.4709 10.40 0.4604 23.45

4 PEAKS REJECTED BY BACKGROUND

*i***************************************************************************
, )~ERFERING ISOTOPE ANALYSIS 8811 GLS 3 274.836 7 G- 6

*******************************************************************************
SPANF TABLE SAVED IN GSTOR SAYS NATO NOT REQUIRED

,
)
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+QC USED IN DATA REDUCTION OF SAMPLE 8811 3 GLS RUN AT 274. 836/2007

BACKGROUND FOR
~r-" lGY

/)62.0
- 92.0
143.0
18:6.0
198.0
2-38.•,6
279.0
295.2
338.4
351.9

-CPM
0.4705
0.81,42
0.1882
0.535-9
0.1669

·1.,4722
0.11'61
0.5419
0.2527
1.1'473

ERROR
16.43
13.56

0.00
14~33

0.00
15...22

0.00
21. 04
26.75
14.90

GELI ,DETECTOR 6
ENERGY CPM

511.0 2.8009
583.1 0.7431
609.3 1. 3204
,661.,6 0.2709
727.2 0.1836
846.00.058c9
86'0 . 4 0 . 1162
911.1 0.5861
968.9 0.5197

1001.0 0.0936

OF 272.802/2007
ERROR ENERGY
5.39 1120.3

18.35 1173.2
10.29 1238.1
54.1:81332.5
23.04 1337.7

.0 .00 146J..-0
18.50 158:6.0
9.09 1591.0

14.70 1729.6
0.00 1764.5

2641.7 MIN
CPM ERROR

0.4605 10.34
0.0379 0.00
o . 2108 21 . 63
o. 07J,6 O. 00
0.0000 0.00
4. 31:93 9 .B3
0.0773 0.00
o. 1925 19 . 95
0.1067 20.14
0.-4709 10.40

GELI STANDARD EFFICIENCY QC FOR DETECTOR G- 6 ON 10/ 2/ 7

HIGH RADIUM STANDARD LOW RADIUM STANDARD

NORMALISED % LENGTH IN NORMALISED % LENGTH IN
GMT YEAR CPM ERROR MINUTES GMT YEAR CPM ERROR MINUTES

187.979 7 1.0053 14.210 23. 61.811 7 1. 3744 14.949 20.NG
194.992 7 1.0068 13.351 29. 69.906 7 1. 3635 14.524 20.
207.753 7 1. 0155 14.364 58. 76.810 7 1. 3438 13.154 35.
223.821 7 0.9971 14.563 22. 81. 696 7 1. 3658 13.879 25.
230.795 7 1. 0016 13.550 25. 104.028 7 1. 3821 15.760 22.
237.814 7 1. 0021 13.672 25. 110.905 7 0.9898 14.446 38.*
24..:1..906 7 0.9920 12.742 24. 124.980 7 0.9907 14.749 36.*., 758 7 0.9774 13.193 24. 133.855 7 0.9852 15.294 24. *"

)t>.838 7 1.0076 13.473 34. 154.043 7 0.9860 15.339 32. *
272.710 7 0.9943 13.548 26. 216.995 7 1. 0022 16.665 21.*

AVERAGE 0.9999 0.011 AVERAGE 0.9908 0.007

CALIBRATION LINE FROM STANDARD FOR G- 6 OF 272.710 7
ENERGY= 1.733058 + 0.9927092*CH + -1.265534E-06*CH**2
FWHM =SQRT( -2.4382 + 0.016256*ENERGY) (C060= 4.384)

EFFICIENCIES FOR GEOMETRY JR 6 CALIBRATED 29.000 2007

ENERGY % EFFCY ENERGY % EFFCY ENERGY % EFFCY ENERGY % EFFCY
50.0 5.652300 100.0 5.512700 300.0 2.660400 0.0 0.000000
55.0 5.891700 110.0 5.268400 500.0 1.792700 0.0 0.000000
60.0 6 . (f2~4200- 130.0 4;EfOIIO() 700.0 i .3€:Sioo 0.0 0.000000
65.0 6.077200 150.0 4.388400 1000.0 1.012600 0.0 0.000000
70.0 6.072400 170.0 4.034000 1400.0 0.750900
80.0 5.951400 190.0 3.731100 2000.0 0.541800
90.0 5.748900 250.0 3.052100 3000.0 0.379700
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*******************************************************************************
8811 3 GLS GSTOR 528
**+******************************************~*********************************

B 9 238.6
B 14 510.9
B 15 583.1
B 21 1461.0

.J

CPM %ERR COMMENT
1.95 10.5 .

/ 0.11 99.9 .
.1.·44 .1.5 .. 2 ........................................••.. Pb210s
3.56 10.2 .
·8. ·76 ·,4 •.2 •••••.•. ,. '.••.•.••.•••.••••••••.•• '.' •.•• • • •• • • • •••.• "•.,•..•••
3 . 2'3 7.9........................................ .
o. 70 44. 3 Th2 3 4 s
1.96 17.6 ........•................... Cs137e U 2358 Ra2268
L 51 12.1 Ra226 Th228 ...........•...........•...• .. . . La1,4 0
2.46 12,.7 ·Ra226 ................................•.... Ru103
3.65 9.2 Ra226s Pb214s
0.30 47.8 Ae228 Sb125
2.55 11.6 Ru103 Ra226s Bi214s
0.44 33.7 Ra226 ; .
o.21 86. 4 NO GEN.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .
O. 19 4·9 ~ 6 ......................................•..........
0.64 29.7 Ra226 : Co GOe Se 46s
0.46 23.5 Ra226 .

REJECTED PEAKS
-0.59 53.1 Th228 Pb212s
-0.45 59.0 Ae228 Th228 La140 Ru106 Na 22
-0.50 43.9 Th22B T120Bs
-1.26 35.9 K 40s

ENERGY
24.7
32.4
46.4
72.6
75~,1

84.8
92.4

185.5'/
242.,0
294.8 f
351.8
463.8
609.0 (
768.0
913.6

1007.9
1119.4
1764.2

,-\ PK
'._ J.. 1

2
3
4
5
6

b 7
b 8

10
b 11
b 12

13
b 16

17
18
19

b 20
b 22
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****************************************************************************

529

PCI/GRAM
AT TZERO

ERROR
PCT

DPM
NOW

CPM CORR
CNTG DECAY

SPECIAL ANALYSIS
BRANCH EFFICIENCY

FRAC FRAC

8811 GLS 4 G-7 JR 274.836 7 206.73 MIN 44.60000 GR
LT-~=TTIH REF TIME= 268.650 7 100 mLs in Parkway Jar

:****-****-**,**,**********-************.*******'*****.********.*******'**********/"\
'. / iN if. \M·~1
PK-ENERGY-GAMMA

KEV

K 40 4.602E+11 DAYS LAMBDA= 1. 506E-12 DECAY= 1.000E+00 1G
**** (1460.85) 0.110000 0.00609 0.148 2.213E+02 s < 2.235E+00

Be 4.6 8.380E+01 DAYS LAMBDA= 8.271E-03 DECAY= 9 .. 501E-01 3G
**** ( 889.26) 1.000000 0.01014 0.150 1.480E+01 s < 1.573E-01
**** (1120.52) 1.000000 0.00806 0.128 1.588E+01 s < 1.688E-01

Co 60 1. 921E+03 DAYS LAMBDA= 3.608E-04 DECAY= 9.978E-01 4G
**** (1173.21) 0.999200 0.00768 0.132 1.722E+01 s < 1.743E-01
**** (1332.48) 1.000000 0.00672 0.119 1.766E+01 s < 1.787E-01

Sb124 6.020E+01 DAYS LAMBDA= 1.151E-02 DECAY= 9.312E-01 16G
**** (1691. OO) 0.457000 0.00518 0.077 3.248E+01 s < 3.522E-01

Cs137 1.102E+04 DAYS LAMBDA= 6.290E-05 DECAY= 9.996E-Ol 3G
**** ( 661. 64) 0.851000 0.01334 0.174 1.531E+01 s < 1.547E-01

Eu152 4.821E+03 DAYS
*" o/r ( 121.78) 0.254000

/"" : (344.31) 0.245000
, ;66 ( 764. 86) 0.002000
**** (963.36) 0.132000
**** (1112.04) 0.124000
**** (1408.02) -0.198000
1458 (1457.64) 0.005000

LAMBDA= 1.438E-04
0.04799 0.365
0.02289 0.248
0.01170 0.261
0.00939 0.150
0.00812 0.100
0.00634 0.106
0.00610 0.180

DECAY= 9.991E-01 48G
2.997E+01 s < 3.030E-01
4.423E+01 s < 4.471E-01
1.115E+04 25.94% 1.128E+02
1.210E+02 s < 1.224E+00
9.956E+01 s < 1.006E+OO
8.441E+01 s < 8.532E-01
5.902E+03 33.09% 5.966E+01

Eu154 3.105E+03 DAYS
**** (123.07) 0.390000

511 (511.20) 0.000600
**** (723.26) 0.202000
**** (1004.75) 0.170000
**** (1274.49) 0.336000

LAMBDA= 2.232E-04
0.04770 0.363
0.01667 0.237
0.01233 0.195
0.00901 0.180
0.00704 0.123

DECAY= 9.986E-01 48G
1.952E+01 s < 1.974E-01
2.369E+04 54.84% 2.396E+02
7.814E+01 s < 7.903E-01
1.175E+02 s < 1.189E+00
5.212E+Ol s < 5.271E-01

Ir192 7.402E+01 DAYS
**** ( 316.5<:)} 0.830700
**** (468.06) 0.476000

LAMBDA= 9.364E-03
b .-62447 0.258
0.01791 0.213

DECAY= 9.437E-Ol 22G
i.26BE+Ol s < i.357E-01
2.501E+01 s < 2.677E-01

T1208 5.133E+12 DAYS
511 (510.80) 0.230000

**** (583.14) 0.860000

LAMBDA= 1.350E-13 DECAY= 1.000E+00 19G
0.01668 0.237 6.176E+01 54.84% 6.238E-01
0.01489 0.221 1. 722E+Ol 8 < 1. 740E-01

Pb210 1.633E+12 DAYS LAMBDA= 4.245E-13 DECAY= 1.000E+00 IG
47 (46.50) 0.040000 0.04040 0.289 1.786E+02 857.32% 1.804E+00

B' -12 5.133E+12 DAYS
,~ 1 (510.72) 0.094000
,_)** ( 72 7 . 1 7) 0 . 066500

Pb212 5.133E+12 DAYS
238 (238.63) 0.431000

LAMBDA= 1.350E-13
0.01669 0.237
0.01226 0.180

LAMBDA= 1.350E-13
0.03035 0.162

DECAY= 1.000E+00 22G
1.511E+02 54.84% 1.526E+00
2.207E+02 8 < 2.229E+00

DECAY= 1.000E+00 4G
1. 241E+Ols77. 05% 1.-253E-Ol
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·
·Bi214
f~g (

/-\
·.. .--"214

242 (
257 (
352 (

,Ra226
l85 (
242 (
352 (
609 (

1.633E+12 DAYS
609.30) 0.470000

1. 633E+12 DAYS
241. 90) 0.076000
258.80). 0.008000
352.00) 0.360000

5 .•85~E+05 DAYS.·
186.l0) 0.04bb60
242.00) 0.078000
351.96) 0.393000
609.32) 0.484000

LAMBDA= 4.245E-13
0.01434 0.143

LAMBDA= 4.245E-13
0.03005 0.141
0.02855 0.143
0.02249 0 .. 314

LAMBDA'9.1.185E-06
0.03:642 1. 883
0.03004 0.141
0.02250 0.314
0.014340 ..143

DECAY= 1.000E+00 48G
2.129E+01 862.58 % 2.150E-01

DECAY= 1.000E+00 23G
6.157E+01 54.29% 6.218E-01
6.270E+02 87.10% 6.332E+00
3 . 873E+0~ 845 ..8.0·%3.912E...,01

DECA,:,¥"", ,.±"...o0 OE+Oq .48G ," "
1. 292E+0389.60%1. 30SE+01
6.001E+01 54.29~ 6.061E-0J.
3.548E+01 845.80% 3.583E-01
2.067E+01 862.58·% 2. 08BE-0~

Th227 7.951E+03 DAYS LAMBDA= 8.718E-05 DECAY=9.995E-01 48G
**** ( 49.80 ) 0.087000 0.04963 0.550 1. 275E+02 8 < 1.288E+00

63 ( 62.50 ) 0.002500 0.05618 9.264 6.597E+04 3.54% 6.666E+02
**** ( 79.70) 0.018000 0.05657 0.584 5.737E+02 8 < 5.798E+00

93 ( 94.00 ) 0.013500 0.05416 14.662 2.005E+04 8 2.73-% 2.027E+02
ll3 ( 113.10) 0.005400 0.04993 1.198 4.445E+03 13.70% 4.492E+01

**** ( 210.60) 0.012600 0.03330 0.332 7.916E+02 8 < 8.000E+00
**** ( 236.00) 0.115000 0.03061 0.335 9.504E+01 8 < 9.604E-01
**** ( 254.70) 0.009100 0.02890 0.269 1.022E+03 8 < 1.032E+01
257 ( 256.20) 0.063000 0.02877 0.143 7.901E+01 887.10% 7.984E-01

**** ( 285.60) 0.016500 0.02649 0.244 5.576E+02 8 < 5.635E+00
**** ( 300.00) 0.018900 0.02551 0.239 4.962E+02 8 < 5.015E+00
**** ( 304.40) 0.013500 0.02522 0.245 7.189E+02 8 < 7.265E+00
*~'* ( 329.90) 0.029000 0.02368 0.240 3.501E+02 8 < 3.537E+00.... ( 334.40) 0.011500 0.02343 0.244 9.046E+02 8 < 9.141E+00':J
Ac228 5.133E+12 DAYS LAMBDA= 1. 350E-13 DECAY= 1.000E+00 41G
**** ( 911.10) 0.250000 0.00991 0.172 6.952E+01 8 < 7.022E-01

Th230 2.812E+07 DAYS LAMBDA= 2.465E-08 DECAY= 1.000E+00 8G
**** ( 68.00) 0.005900 0.05696 0.609 1.811E+03 8 < 1.829E+01

185 ( 1B4.00) 0.000140 0.03672 1.883 3.662E+05 9.60% 3.699E+03

Th232 5.113E+12 DAYS LAMBDA= 1.356E-13 DECAY= 1. OOOE+OO 42G
98 ( 99.50) 0.012000 0.05298 0.713 1. 122E+03 21. 56% 1.133E+01

511 ( 509.60) 0.004200 0.01672 0.237 3.376E+03 54.84% 3.409E+01
**** ( 911.10) 0.250000 0.00991 0.172 6.952E+01 8 < 7.022E-01
**** ( 968.90) 0.150000 0.00934 0.142 1.017E+02 8 < 1.027E+00
1458 (1459.20) 0.009000 0.00609 0.180 3.283E+03 33.09% 3.315E+01
.*.*** ( 6'3.81) 0.010101 6:'05'64='4 1.164 2.042E+03 8 < 2;<r62E+01

Th234
**** (

1. 633E+12 DAYS
92.30) 0.999999

LAMBDA= 4.245E-13
0.05450 1.372

DECAY= 1.000E+00 lOG
2.517E+01 8 < 2.542E-01

Pa234rn 1.633E+l2 DAYS
"2'5q·(2'57~'.9~O)'0 .'OiO:04·80
766 (766.36) 0.002060

100 0 (1 001 . 03 ) 0 . 006000

LAMBDA= 4.245E-13 DECAY= l. OOO'E+OO 48G
crOZ8'53 0.1'43 "i·>:D42E+!04 ::8't7 ;:;10%:·1;:053E+'.o2
0.01168 0.261 1.085E+04 25.94% 1.096E+02
0.00904 0.403 7.432E+03 820.36% 7.506E+01

2.571E+11 DAYS
109.12) 0.015100
143.78) 0.132600
185.72) 0.540000
240.93) 0.000700

LAMBDA= 2.696E-12
0.05083 0.310
0.04342 0.505
0.03647 1.883
0.03014 0.141
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DECAY= 1.000E+00 34G
4.037E+02 36.52% 4.077E+00
B.772E+01 827.09% 8.860E-01
9.558E+01 8 9.60% 9.654E-01
6.664E+03 54.29% 6.731E+01



.Am241
**** (

"'j (

" \
-'-)

/

1. 582E+05 DAYS
59. 54} 0.359000
99.00} 0.000202

LAMBDA= 4.381E-06
0.05537 0.586
0.05309 0.713
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DECAY= 1.000E+OO 418
2.950E+01 s < 2.980E-01
6.652E+04 21.56% 6. 718E+02



****************************************************************************
8811 GLS 4 G-7 JR 274.836 7 206.73 MIN 44.60000 GR 529
LIBR=TTIH REF TIME= 268.650 7 100 roLs in Parkway Jar
*. ******************.**********"*****.**'**.*.********.*.**.*.*****"*.**.*.***.*'*******'*
(\
" )'* "Ii*****.*'**** * '* * '* '* '* '* '* * ** * '* '* '* '* ******* * '* *****'*'*********** '*** * '* '* ** ** * * * * ,*.* *.** '* *
* Group 8811 * Time of count 274.836 2007 *
* Sample ·4 * .ReferenceGMT . .. .. 268.6502007 *
* Element * Elapsed Live Tm .••••••..• 206.7333 *
*!1YPecode •. ..•• ". .••• .•. .•• • .• ..GLS* ,Oead,.W4:rneJ?p,t ••• • .• ,...·0 "'cOOB061 *
* ID 021-121-SL-OOS * Background 'GMT 272.80226'07 '*
* Geometry, detector JR-7 * Standard GMT 272.730 2007 *
* Aliquot 44.6 * Days since TO 6.186157 *
* Unit of AliquoL GRAM * Time on 13:03PDT 1-0CT*
* Data Sheet Units........ PCI /GRAM * Time off. . . . .. . .. 16:,31 PDT I-OCT *
* Library TTIH * Calc Time 08:44 02-'OCT-07*
***************************************************************************
* Slope.................... 1.007126 * Width slope... . . . . . . . . . .. 0.003193 *
* Intercept. 2.711603 * Width offset. . . . . . . . . . . .. 1.943238 *
* X**2 TERM -. -0.11654283E-05 * Sensitivity 4. *

NP:[7,67]529.GSP 21 PEAKS

***'*************************************************************************
FIT
3.02
0.00
0.00
0.00
0.00
0.00
0.00
3.00
0.00
0.00
0.00
0.84
0.00
0.00
0.00
0.00
0.00
0.00
0.00
FIT
o. (Yo
0.00

K
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
K
o
o

ERR EFF
13.90.146
26.60.205
57.30.8l8
3.1 5.62

35.4 5.7l
2.6 5.44

21.6 5.32
36.5 5.09
13.7 5.00
24.1 4.35

8.0 3.66
25.2 3.05
54.3 3.02
87.1 2.87
34.0 2.30
10.0 1.67
36.8 1.45
25.9 1.18
18.20.905

ERR EFF
33.10.6l4
93.40.585

CPM
7.95E-01
5.42E-01
2.89E-Ol
9.73E+00
6.10E-Ol
1. 53E+01
7.13E-01
3.10E-Ol
1.20E+00
5.62E-01
2.20E+00
4.74E-01
1.41E-01
1. 43E-01
4.20E-01
1. 25E+00
2.35E-01
2.61E-01
4.45E-01

CPM
i.BOE-Ol
2.90E-02

BKGND FWHM AREA CHAN
72 1.71 164 23.4

240 2.14 112 26.6
457 1.64 60 43.7
743 1.54 2011 60.1
737 2.14 126 66.8
933 1.72 3158 89.2
364 1.35 147 95.0
232 1.20 64 105.4
331 2.00 248 109.3
234 1.95 116 140.0
271 2.00 454 181.2
173 2.41 98 233.9

86 1.18 29 237.3
187 1.65 30 252.9
162 2.64 87 347.0

93 2.90 258 504.7
78 2.26 49 602.4
42 2.43 54 758.2
36 1.83 92 991.9

BKGND FWHM AREA CHAN
9 3.85 37 144'i.9'
7 2.75 6 1521.5
4. 79482E- 03 *E)

PK IT ENRG LEFT WD
1 4 26.3 20 10
2 4 29.5 20 10
3 0 46.8 41 5
4 0 63.2 57 6
s 0 69.9 65 6

o 92.5 85 9
" ) I 0 98 . 4 94 5
'. 8 6 108.9 104 13

9 6 112.7 104 13
10 0 143.7 138 6
11 0 185.2 177 8
12 5 238.2 229 11
13 5 241.6 229 11
14 0 257.3 250 8
15 0 352.0 342 12
16 0 510.7 500 11
17 0 609.0 598 9
18 0 765.7 754 8
19 0 1000.5 987 11
PK IT ENRG LEFT WD
2'0 0 1458.5 1442' 13
21 0 1532.4 1518 7

FWHM=SQRT( 2.81088E+00 +

*******************************************************************************
BACKGROUND INFO 8811 GLS 4 274.83'6 7 G- 7 BG DATE 272.802 7
*·*'**",i**,*.**** ir.~i**·*'**.*****.**,****.*.,*.***,***,'kj**'*'!k"*:'1dr:**"'***:fr'*:**'**'*'*"":**'*'***'*"*'*'*'**.* '*****

v--------PEAK---------v
ENERGY CPM %ERROR

v------BACKGROUND------v
ENERGY CPM %ERROR

v- - - - --NET- ---v
CPM %ERROR

\ .20
)~2.51

-143.66
185.18
238.21

9.7281 3.11
15.2736 2.60

0.562424.3..2
2.1969 7.97
0.4739 25.16

62.00
92.00

143.00
186.00
238.50

0.4638
0.6117
0.0574
0.3143
0.3116

27.75
7.39

30.'84
14.25
.12.07

9.2643
14.6619

0.5050
1.8826
0.1623

3.54
2.73

,27.09
9.60

77.05
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352.00 0.4199 33.98 351.90
510.70 1.2493 10.01 511.00
Fn~.98 0.2350 36.78 609.30

JI, .48 0.444'9 1"8.17 1001.00
"'_) 0 PEAKS REJECTED BY BACKGROUND

0.1062
1.0122
0.0916
0.0417

15.72
3.50

26.43
34.54

0.3136
0.2370
0.1434
0.40'32

45.80
54.84
62.58
"20.36

*******************************************************************************
INTERFERING ISOTOPEANALYSISBBll GLS 4 274.836 7 G- 7
*******************************************************************************
SPANF TABLE BAVEDINGSTOR SAYS NATO NOT REQUIRED
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QC USED IN DATA REDUCTION OF SAMPLE 8811 4 GLS RUN AT 274.836/2007

: -\ .mY
'j.:i2.0

92.0
143.0
186.0
198.0
238 ..5
279.0
295.2
338.4
351.9

BACKGROUND FOR
CPM ERROR

0.4638 27.75
0.61:17 7.39
0.0574 30.84
0.314314 .25
0.0656 28.52
·04,3~J...6 12 ..07
0.0000 0.00
0.0595 11. 76
0.0704 17.32
o.1062 15 . 72

GELI DETECTOR 7
ENERGY CPM

511. 0 1. 0122
583.1 0.0800
609.3 0.0916
661.6 0.0377
727.2 0.0256
846.0 0. .0581
860.4 0.0351
911.1 0 . 0671
968.9 0.0428

1001.00.0417

OF 272.802/2007
ERROR ENERGY

3.50 1120.3
21.24 1173.2
26.43 1238.1
20.70 1332.5

0.00 1377.7
21.85 14·61.0

0.00 1586.0
33.40 1591.0
55.35 1729.6
34.54 1764.5

2641.8 MIN
CPM ERROR

0.0263 47.59
o.0356 29.51
o.0195 0.00
a . 038840. 77
0.0253 0.00
0.0614 12.. 54
a. 0000 0.00
0.0333 0.00
o. 0116 0.00
0.0201 28.36

GEL! STANDARD EFFICIENCY QC FOR DETECTOR G- 7 ON 10/ 2/ 7

HIGH RADIUM STANDARD LOW RADIUM STANDARD

GMT YEAR
71. 872 7

103.898 7
109.825 7
114.670 7
127.663 7
133.833 7
1''''.885 7

,.,) .032 7
,,3.704 7
175.828 7

AVERAGE

NORMALISED %
CPM ERROR

1.0395 11.486
0.8806 8.120
1.0019 9.030
0.9891 8.186
0.9841 7.790
0.9924 7.542
0.8859 11.264
0.9734 5.981
0.9383 4.693
0.9978 8.266
0.9683 0.051

LENGTH IN
MINUTES

39.
30.
22.
29.
44.

- 27.
14.
22.
21.
38.

GMT YEAR
228.781 7
230.893 7
235.819 7
237.860 7
244.938 7
258.777 7
265.711 7
265.864 7
265.918 7
272.730 7

AVERAGE

NORMALISED %
CPM ERROR

0.9974 7.749
1. 0167 8.008
1.0523 14.305
1.0038 8.379
1.0507 12.31.9
1. 0466 12.929
1.0175 9.504
0.8918 13.01.8
1.0084 7.775
0.9982 8.611
1.0213 0.023

LENGTH IN
MINUTES

23.
32.
27.
26.
35.
31.
24.
40.
28.
25.

CALIBRATION LINE FROM STANDARD FOR G- 7 OF 272.730 7
ENERGY= 2.711603 + 1.0071259*CH + -1.165428E-06*CH**2
FWHM =SQRT( 1.9432 + 0.003194*ENERGY) (C060= 2.490)

EFFICIENCIES FOR GEOMETRY JR 7 CALIBRATED 50.000 2007

ENERGY % EFFCY ENERGY % EFFCY ENERGY % EFFCY ENERGY % EFFCY
50.0 5.023100 100.0 5.287100 300.0 2.551200 0.0 0.000000
55.0. 5.347200 110.0 5.062500 500.0 1.699100 0.0 0.000000
60.0 5.55:l4()0 130.0 4. -62'o:3""(fo 700.0 i.210'iob 0.0 a.()OOOOO
65.0 5.663400 150.0 4.223800 1000.0 0.905100 0.0 0.000000
70.0 5.706100 170.0 3.8B1400 1400.0 0.637600
80.0 5.653400 190.0 3.588400 2000.0 0.429900
90.0 5.494600 250.0 2.931100 3000.0 0.279600
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*******************************************************************************
8811 4 GLS GSTOR 529
*******************************************************************************
~~~

~. )PK ENERGY CPM
1 26.3 0.80
2 29.5 0.54
3 46.8 0.29

b 4 63.2 9.26
.5 6S1'~'~~ .0.6.1

b 6 92 .. 5 14.bb
7 98.4 0.71
8 108.9 0.31
9 112.7 .1.20

b 10 14.3.7 0.51
b 11 185.2 1.88
b 12 238.2 0.16

13 241. 6 0.14
14 257.3 0.14

b 15 352.0 0.31
b 16 510.7 0.24
b 17 609.0 0.14

18 765.7 0.26
b 19 1000.5 0.40

20 1458.5 0.18
21 1532.4 0.03

%ERR COMMENT
13 .'9 . .
26.6 .
57.3 . .. . . . .. . .. .•.. .•. .. .. Pb2.108
3.5 · Th232s

.35.r..:4 :-. ' III". -. ; '.~_.. ;.-. ,. __ -, ,.,.•..•• Ii '•.•• .... -.•.•. ,'., ~•. ::~:.; .._~_.' , .••.~.':,..• - ..':',.•

2~ 7 Th234s Th227s
21.6 Ac228 .
36.5 La140 OS136 Sb125
13. 7 ....•.•.••.•....•••..•.•.••.•••.••••.•.• ~ " ~.•...•
~27.1 ;.................... FeS9 U .2358

9.6 Cs137c U 235s Ra226s
77.0 Th228 Pb212s
54.3 Ra226 Th228 La140
87.1 . .. Th227s
45 . 8 Ra22 6s Pb214s
54.8 Ac228 Th228 .. ;. '" La140 Ru106 Na 22
62.6 Ru103 Ra226s Bi214s
25.9 Nb 95
20.4 Pa234s
33.1 Ac228 .
93 .4 .
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,****************************************************************************
530

PCI/GRAM
AT TZERO

ERROR
peT

DBM
NOW

CPM CORR
CNTGDECAY

SPECIAL ANALYSIS
BRANCH .EFFICIENCY

FRAC FRAC
PK-ENERGY-GAMMA

KEV

8811 GLS 5 G-8 JR 274.836 7 206.85 MIN 38.07000 GR
LT~R=TTIH REF TIME= 268.657 7 100ML IN PARKWAY JAR
~ _ It,*,****-*,*******,*********,****·**,***,*,*,*,**·***,*,***,****,***'*'-li"****'*****,*'*********: )
'----~ to .1--t1f'l

.". "".-'"" ~ .

K 40 4.602:8+11 DAYS
**** (1460.85) 0.110000

'.: ,':.~. ,,:",:

LAMBDA= 1.506E-12
0.00870 0.500

DECAY=1.000E+00
5.225E+02 s

1G
<r 6.182E+00

Be 46 8~380E+01 DAYS
**** (8B9~26) 1.000000
**** (1120.52) 1.000000

LAMBDA=8. 27lE- 03
0.01312 0.258
0.01092 0.265

DECAY= ,9 ~ 502E-01
1.963E+01 8
2.424E+01 s

3G
< 2.445E-01
< 3.019E-01

Co 60 1.921E+03 DAYS
**** (1173.21) 0.999200
**** (1332.48) 1.0000no

LAMBDA= 3.608E-04
0.01051 0.238
0.00943 0.209

DECAY= 9.978E-01
2.267E+01 s
2.218E+01 s

4G
< 2.688E-01
< 2.630E-01

Sb124 6.020E+01 DAYS LAMBDA= 1.151E-02 DECAY= 9.313E-Ol 16G
**** (1691.00) 0.457000 0.00763 0.142 4.084E+01 8 < 5.189E-01

Cs137 1.102E+04 DAYS
663 (661.64) 0.851000

LAMBDA= 6.290E-05 DECAY= 9.996E-Ol 3G
0.01635 0.208 1.493E+01 864.58% 1.768E-01

Eu152 4.821E+03 DAYS LAMBDA= 1.438E-04 DECAY= 9.991E-Ol 48G
**+* ( 121. 78) 0.254000 0.04555 0.537 4.643E+01 s < 5.498E-01
* ~ ( 344.31) 0.245000 0.02585 0.384 6.064E+01 s < 7.182E-Ol

r \** ( 963.36) 0.132000 0.01234 0.232 1. 426E+02 s < 1.689E+00\ )
**** (1112.04) 0.124000 0.01099 0.217 1.591E+02 8 < 1.884E+00
**** (1408.02) 0.198000 0.00899 0.180 1.010E+02 8 < 1.197E+00

Eu154 3.105E+03 DAYS LAMBDA= 2.232E-04 DECAY= 9.986E-Ol 48G
**** ( 123.07) 0.390000 0.04559 0.491 2.760E+01 s < 3.271E-01
**** ( 723.26) 0.202000 0.01534 0.285 9.196E+01 s < 1.090E+00
**** (1004.75) 0.170000 0.01194 0.242 1.194E+02 s < 1. 415E+00
1240 (1241.40) 0.001000 0.01002 0.256 2.557E+04 45.52 % 3.030E+02
**** (1274.49) 0.336000 0.00980 0.216 6.547E+Ol s < 7.758E-Ol

Ir192 7.402E+Ol DAYS LAMBDA= 9.364E-03 DECAY= 9.438E-Ol 22G
**** ( 316.50) 0.830700 0.02768 0.416 1.811E+Ol s < 2.270E-Ol
**** ( 468.06) 0.476000 0.02081 0.333 3.361E+01 s < 4.214E-01

T1208 5.133E+12 DAYS LAMBDA= 1. 350E-13 DECAY=1.000E+00 19G
**** ( 583.14) 0.860000 0.01788 0.356 2.318E+01- s <r 2.743E-01

Pb210 1.633E+12 DAYS LAMBDA= 4.245E-13 DECAY= 1.000E+00 1G
**'** ( 46.50 ) 0.040000 0.00'599 0.498 2 .• 078E+03 s < 2.458E+01

Bi212 5.133E+12 DAYS LAMBDA= 1. 350E-13 DECAY= 1.000E+00 22G
**** ( 727.17) 0.066500 0.01527 0.312 3.075E+02 s < 3.638E+00

Pl-'"I12 5.133E+12 DAYS LAMBDA= 1. 350E-13 DECAY= 1.000E+00 4G
~)

It ( 238.63) 0.431000 0.03495 0.553 3.673E+01 s <r 4.346E-Ol

Bi214 1.633E+l2 DAYS LAMBDA= 4.245E-13 DECAY= 'l.000E+00 48G'
**** ( 609.30) 0.470000 0.01732 0.397 4.873E+01 s <r 5.766E-01
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~b214 1.633E+12 DAYS LAMBDA= 4.245E-13 DECAY= 1.000E+00 23G
**** ( 352.00) 0.360000 0.02540 0.463 5. 068E+01 S <r 5. 997E-01

P -" .6 '5.'8"5'i'E:~05DAYS<__)6 ( 186.10) 0 . 040000
***,* (351.9B) 0.39:3"000
**** (609.32) 0.484000
1052."(1'052j;O'O') 0.'0{)32-4U

IiAJVIBnAi4' ··~.18 5E-06·,'.' ..DECAY~"'±:'D'oO'~+ 0'O~~;t8G
0.04006 0.28:3 L7peE+0:2 8B2.2:2% 2. Q92E+OO
o.02541 0 .4'63 4 . 6i42'E+O~ 8 <r 5.493E- 01
0.01732 0.413 4. 924·E+Ols <r 5.827E-Ol

.0 .0'1'1500.. 2;Q'.6·6 .in9'0£+'03 ··46 .83,,51;7.·:1.'82E+01

,mh22TJ<c,..... Il';;':;~'?;fUEtf-O 3· ,:J)~ii$<!;"A""'" .I.iAr~1Eg~~"7"':'B, ••jl:8E.,.,05!.',~"":,,;: •.;:DEqJf¥::;.;;;"~,,.~,Q;5~?;O;1,.'~B.G,;.;':";"""~"i,;,ij\:" .
ok***( 49,.:80.) 0.0'8:70000 .00736 0 .4:88 7 ...62IE+028<9 ~:02'2E+OO
**** ( 79 ..70) 0.01'80'000.03292 0.498 8.,40'6E+028 < 9.951£+00

93 (94.00) O.Olssno 0.0'404'8 0.2714 .954'£+02981.8B% 5.864£+00
~***(21;:0,~'60.,)O.. Ol.'2!6'"OO 0 .03'::]:480.~·'6'6 9"'£3::7.$E*02.~s ..<. 1.J.:!6:9~+0.1

**** .( 23'6~':OOi) '0 .T150:0'OO.03'5:!:e0,443 1:0:94;E4'02 i:S <1,•.29:6E+.00
**** (25:4.70) O.0091'{rD 0.03'3f46 0.4081. 339£+'038 < 1.5'816'E+Ol
**** (256.20) 0.063000 0.03331 0.462 2.201E+02 S < 2.606E+00
**** (285.60) 0.016500 0~03'0'34 0.428 8.546E+028 < 1.012E+Ol
**** ( 300.00) 0.018900 0.02895 0.450 8.231E+028 < 9. 744E+00
**** ( 304.-40) 0.013500 0.02860 0.423 1.096E+03 8 < L 297E+Ol
**** ( 329.90) 0.029000 0.02675 0.423 5.451E+02 8 < 6.454E+00
**** (334.40) 0.011500 0.02646 0.395 1.300E+03 8 < 1.539E+01

Ac228 5.133E+12 DAYS LAMBDA= 1.350E-13 DECAY= 1.000E+00 41G
**** (911.10) 0.250000 0~01288 0.311 9.674E+01 8 cr 1.145E+00

Th230 2.812E+07 DAYS LAMBDA= 2.465E-08 DECAY= 1.000E+00 8G
**** (68.00) 0.005900 0.02362 0.503 3.608E+03 8 c 4.269E+01

~', ..)2
'._..../k* (
**** (
**** (

5.113E+12 DAYS
911.10) 0.250000
968.90) 0.150000

63.81) 0.010101

LAMBDA= 1.356E-13
0.01288 0.311
0.01229 0.316
0.01977 0.556

DECAY=1.000E+00
9.674E+01 8
1.713E+02 S
2.785E+03 s

42G
cr 1.145E+OO
cr 2.027E+00
c 3.295E+Ol

Th234 1.633E+12 DAYS LAMBDA= 4.245E-13 DECAY= 1.000E+00 lOG
**** ( 92.30) 0.999999 0.03980 0.609 L530E+018 c L811E-Ol

Pa234m 1.633E+12 DAYS LAMBDA= 4.245E-13 DECAY= 1.000E+00 48G
**** (1001.03) 0.006000 0.01198 0.268 3.723E+03 8 c 4.405E+Ol

7.104E+00
1. 039E+OO
1.548E-Ol

DECAY=1.000E+00 41G
8.290E+Ol s < 9.809E-Ol

DECAY= 1.000E+00 34G
6.004E+02 16.00%
8.781E+01 S <
1.308E+01882.22%... _-. .. ".. ..-_.

LAMBDA= 2.696E-12
0.03580 1.096
0.04479 0.522
0.04011 0.283

LAMBDA=4.381E-06
0.01576 0.469

2.571E+11 DAYS
84.24) 0.051000

143.78} 0.132600
.1,.8.5~.72) 0.540000

1. 582E+05 DAYS
59.54) 0.359000

Am241
**** (

U 235
. 85 (
**** (
JJ3.,~{

''\
J

j
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****************************************************************************
8811 GLS 5 G-8 JR 274.836 7 206.85 MIN 38.07000 GR 530
L.T-~=TTJHREF TIME=: 26.8.657 7 ' . .100ML.IN·-PARKWAYJAR

"+ ',\ ."'*;**"*'***'****'*'**"****'*'*'*'*'*''*''*'*'***'**,**'*'**'*,,*,**·4'*·*,:""'**'''*'***'*'***'***''**'*'*''*''*'*'*'*'**'***
\J
**,****.***.***.**************************.*****,*'******,*',**********'**'**;**'***'*****
* Gro'llp 8811 * Time of count 274.836 2007 *

..* 'S' ·aln;.i;~'·'e'·'''''···· . . .. ." "5' ,*~n"""'~e" ';"e'n'''''e'' :"."'IUr[', .. ,... . 2:6B'~'5:~ ·no'og*'. ,.:,.,.•,tt"'~":'- .~~~':.~.::-~ .' -•••• ',- -•• ". , - ." '. '. -••. ~. ..--~.. ,.~~jf".:.,,: -.~~; "., .~.. ,.,_.,:~"!'~ .-.~'."~ -•..•••. ~ " ..• <Q . :':'/ "~-~': ',.;

* Element.......................... '* Elapsed Live Tm...........• 206,'85 *
.;::"1[ ' ··+~.f;)"'qAr;ie,.;,.~.;.,.•••. ~; :.•.'•.•...•:":.•: ·;;;.;,;,,.;;:,; :,.. c~,~j§IiiS~'i!~~s:~~p;¢l;-;6,g'~mf;,·;.,J?;q,t:~;.;., .. ,.•..•..·..··.•• _.;.;.:.•.• \:.~:Q.'.::p:g~r,J.#5.o *
',* TD:. . . . . . . . .. OZi-12,1-SL-0'06* Background.:GMT 272.:8'022:0'07 *
* Geometry I detector........... JR::"S* Standard GMT . " ~ . .. .. 272. 776 2007 *
* Al·iquot..................... 38 .. 07* Days' "since TO..... . . . . . . .. 6 .17923 *
'*·Uni';t':o'f.;A:li~ot ".. .. .GRA'M*"Ti::m~')On-';:i,~••••••.• '. 13 :'03BIDT .1·-CDCT '*
* :Data Sheet units... PCl !GRAM·*<T±:me. "off,.. ~ . • .. . ..16:31PD:T .1 ...00[1*
* Library TTlH '*Calc 'Time -08 :45 n2~OCT'::':07*
***********************************************************************~***
* Slope 0.982044 * Width slope 0.005861 *
* Intercept 0.395213 * Width offset 2.077791 *
* X*'*2TERM -0.13896123E-05 * Sensitivity...............•.... 4. *

NP: [7 ,67]530. GSP 23 PEAKS

****************************************************************************
FIT
1. 73
0.00
0.00
0.00
0.00
0.00
2.22
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
.FIT
0.00
0.00
0.00
0.00

CPM ERR EFF K
1.11E+00 12.90.130 a
1.90E+00 11.40.178 0
1.15E+00 19.40.264 0
5.09E-0J.. 29.40.368 0
3.56E"'01 46.50.482 a
3 .13E+00 9. 9 2. 88 0
1.10E+00 16.0 3.59 0
3.23E-0145.2 3.75 a
9.47E~01 21.8 3.98 0
8.03E-01 28.7 4.01 0
1.06E+00 19.5 3.48 0
1.29E-0111B.1 2.70 0
6.02E-01 28.0 2.63 0
2.69E+00 7.8 1.97 0
2.78E-01 42.2 1.81 0
S.73E-01 18.8 1.75 0
4.79E-01 26.9 1.64 0
4.08E-01 29.8 1.30 0
4.83E-01 31.4 1.23 0

·CPM .ERR EFFK
:2 ·:25E:,:a:f-4~6::8::i.i'6 '0
2.56E-Ol 45.5 1.01 0
2.16~+OO 6.10.874 0
3.13E-01 26.70.744 a

BKGND FWHM AREA CHAN
54 1.86 229 25.4

183 3.40 392 28.2
362 3.12 237 32.2
319 2.10 105 36.1
467 2.32 74 39~5

927 3.52 648 75.8
455 1.76 227 86.3
343 1.23 67 89.1
576 2.17 196 94.1
670 1.48 166 189.1
517 1.63 219 243.8
350 1.83 27 344.~

34B 2.36 124 358.1
299 2.96 556 520.7
176 2.49 57 594.2
218 2.59 180 620.9
169 1.78 99 675.1
134 2.40 84 928.1
156 5.14 100987.9

BKGND FV>."HM AREA CHAN
'9.34''-78-' 4'7 i~(j"fi'36--

117 3.16 53 1264.6
55 3 .1'9 446 1491. 5
38 4.56 65 1801.2

7.8.8590E-03 *E)

PK IT ENRG LEFT WD
1 4 25.3 22 22
2 4 28.1 22 22
3 4 32.1 22 22
4 4 35.8 22 22

4 39.2 22 22
" a 74.8 71 10
1.~7 5 85.2 83 9

8 5 87.9 83 9
9 0 92.8 92 7

10 0 186.0 185 8
11 a 239.8 241 8
12 0 338.7 342 7
13 0 351.9 355 8
14 a 511.3 515 12
15 0 583.5 591 7
16 0 609.6 616 11
17 0 662.8 670 10
18 0 920.6 923 12
19 0 969,,2 981 15
P.K lTENRG LEFT WI)
2"0 0 fo-·52-.-j~-1~i;Y6'9"il

2.1 0 1240.1 1260 13
22 0 1462.0 1483 15
23 0 1764.8 1795 15

.FWHM:::SQRT( 4 .. 3959.9E+OO +

,**~*·*;*-*ir~';i*~~,='Jr'*i*:W~~~,*'~:,*;*~;~;*,*,*,~;~4if.ki*,**;!it'*;'~'~;;"~":~~~·~;'k*·it'**,*,*~¥~", .•·**~~~!;;i.;~/~:;j;4!*-¥ *2k~*'*'***'**
BACKGROUND INFO 8811 GLS 5 274.836 7 G- 8 BG DATE 272.802 7
*******************************************************************************

v ------PEAK---------v
'. _~{GY CPM %ERROR

v------BACKGROUND------v
ENERGY CPM %ERROR

v------NET----v
CPM %ERROR

92,.8'0
186.03
239.75

:0 .'947021.-.85
0.8035 28.71
J.• O602 1:9.45

9',2 .0'OO.676-:3~1.76
186.00 0 .5'20'1 6.31
238 ..500.8372 14.87

138
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0.2833 .82.22
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'338.66 0.1288118.08
351.93 0.6017 27.97
~ ~ ".32 2 . 68-73 '1.76
'\ ,.470 . 277 i} .. 4~.2;O

,- •.l9.60 0 . 8725 18.76
662.78 0.4790 26.93
910.63 0.4076 29.82
9B9.2DO.4'£l30 3.1.45

1462.04 2.1581 6.09
1'7-64:.75· '. ·,O,.:3iJ.3:D,,:,2p.....'],5

10 PEAKS REJECTED BY

338.40
351.90
5l1.• -O0
5"83'~':fo
609.30
661.60
911.10

'9 6'8~'~9:0,

1460.80
.·..·..·......1~·7:'6¥.1:c;".50 ..

BACKGROUND

0.1963 32.92
0.6210 15.88
2.62.on 3.25
o~5:d59. '17 .77
0.811512.93
o.271313 .60
0.4955 11. 64

'0 .3504<25 ~,,80

3.2053 9.82
.0.• 37.£19 ..8 ..,25 .

-0.0675244.90R
-0.0193 * *****R

Q .067333.4. 90R
-()·.22'8·'O·'f6~ .'T9R
o.061131..8 . 37R
0.207764.58

-0.08801.52.89R
·,O.13.2·6:fL33 .28R

-1. 0471 32. 56R
:",0,.'O,5;8.Q,+53 ,•.8lR

.* * *.*,**** * * **** * **** ***,*** **,* **.*** * ** * *******.** * *** * * * * '* *.* * ** * * *** ** ** ** * * * * * * * *
INTERFERING ISOTOPE ANALYSIS ·8'8J.J. GLS 5 274.8367G-8
**'.****'****'*'**'*****'*'**'*'***'**'*'****'**********************.*****.****** **.*.****.*.******
SPANF TABLE SAVED IN GSTOR SAYS NATO NOT REQUIRED

)
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, QC USED IN DATA REDUCTION OF SAMPLE 8811 5 GLS RUN AT 274.836/2007

2642.,0, MIN
',?'\ _lGY
\ ?2. 0
-92.0
143.0
lB!6 ..:0'
198.0
23j8.•:5
279.0
295.2
338.4
35~.9

BACKGROUND FOR
'cPJ,i(' ERROR
o~ 1802 21.29
0.6763 11. 76
0.~599 0.00

,0 ,.52'OU'6.3il
0.1381 25.49
,O,;:~;8,3;'7,2 , 14,.'iBz],
0.,151'70 .'00
0.2895 15.23
0.1963 32.92
o.62'1-0 ,15,.88

GELI DETECTOR" 8
ENElRGY "CPM '
511.02.6200
583 .1 0 .5059
609.3 0.8115
~i6J. .J5" 0.;2;7'1:3
727.2 0.1538
:8'6(};,.;i:.o ,O...,:OB9,0.
9;il . 1 0 .4'9:55'
968 . 9 0 .3504

1001.0 0.0596
1120.30.3289

OF 272.802/.2007
ERRORENERGY'CPM'

3.25 1173.2 0.0886
17 .'77 1238 .10 .1.:439
12.93 1332.5 0.1073
13,.'6-.0 1·3,::Z.4.. '] ;,0 •,09'53 '
27.05 1~gb.8 3.2053

.2Q;,!,2p;,,' J:£?£38".P,,;, '.P.,,:.l~~.2.;,

1~:64 1591 .'00.. 136'4
25.80 1729.6 0.0771
28.'52 1764.5 0.3709
8.91;0.,00.0000

ERROR
23.35
24.04
28.97
23.29

9.82
>0,,,,-,0;4). ,"
3'8~20

28.65
8.25
0.00

GELI STANDARD EFFICIENCY QC FOR DETECTOR G- 8 ON 10/ 2/ 7

HIGH RADIUM STANDARD LOW RADIUM STANDARD

NORMALISED % LENGTH IN NORMALISED % LENGTH IN
GMT YEAR CPM ERROR MINUTES GMT YEAR CPM ERROR MINUTES

322.765 5 0.8833 18.759 31.* 204.881 7 1.1362 25.018 46.
322.789 5 0.8727 17.160 43.* 217.047 7' 1.0416 16.537 20.
322.825 5 0.8755 17.370 41.* 223.821 7 1.0227 17.367 23.
352.103 5 0.8703 18.548 21. * 230.814 7 1.0609 16.105 21.
355.939 5 0.8663 19.048 20. * 235.924 7 1.0859 16.52J. 23.

58.691 6 0.9079 17.307 83. * 237.814 7 1.0688 16.230 26.
3- 732 6 0.8798 18.209 22. * 244.906 7 1.0631 16.854 25.
~ .. ) .689 7 0.9437 22.807 27. 258.758 7 1.0718 16.115 25.
:. .871 7 0.9404 23.280 21. 265.894 7 1.0763 16.178 23.
272.776 7 1.0035 20.890 19. 272.710 7 1.1426 21.34J. 27.NG

AVERAGE 0.9626 0.035 AVERAGE 1. 0614 0.020

CALIBRATION LINE FROM STANDARD FOR G- 8 OF 272.776 7
ENERGY= 0.395214 + 0.9820449*CH + -1.389612E-06*CH**2
FWHM =SQRT ( 2.0778 + O. 005861*ENERGY) (C060= 3.144)

EFFICIENCIES FOR GEOMETRY JR 8 CALIBRATED 155.000 2007

ENERGY % EFFCY ENERGY 2- EFFCY ENERGY % EFFCY ENERGY % EFFCY0

50.0 0.745100 100.0 4.245900 300.0 2.895100 0.0 0.000000
55.0 1.l5~aOO. I1p.0 4.4:;41::00 500.0 1.999200 0.0 0.000000
60.0 1.61'910'0 13'0.0 4.554100 700.0 1.571'4'00 0:0 0.006660
65.0 2.087900 150.0 4.421700 1000.0 1.198900 0.0 0.000000
70.0 2.537700 170.0 4.201800 1400.0 0.903800
80.0 3.312100 190.0 3.958600 2000.0 0.656700
90.0 3.878100 250.0 3.393800 3000.0 0.478800

,)
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*******************************************************************************
8811 5 GLS GSTOR 530
**J.************************************************** **************************

~ ) PK
1
2
3
4
5.
6
7
8

b 9
b 10
b 17

20
21

B 11
B 12
B 13
B 14
B 15
B 16
B 18
B 19
B 22
B ~3

ENERGY
25.3
28.1
32.1
35.8
3,9.2
74.8
85.2
87.9
92.8

186.0
662.8

1052.1
1240.1

239.8
338.7
351. 9
511.3
583.5
609.6
910.6
969.2

1462.0
1764.8

CPM %ERR COMMENT
1.11 12.9 .
1.90 11.4 .
1 . 15 J.9.·4 '. .. . . . . . . . . . . . . . . • . . . . .
0.51 29.4 .
o.36 ·4·6,.'5 ...•..•.•...• --.• ,. .. ' ,... •. • •.• •.• Rul.03
3- .13 9.9 ......................................•..........
1.10 16.0 Cs136
0.32 45.2 . . .. Cd109
0.27 81.9 .....•..•....•.••.........•....... . Th234,s Th227s
0.2882.2 Cs136 U 235s Ra22'6s
0.21 64.6 Cs137s
o.23 46. 8 Ra226 . . . . . . . . . .
o.26 45.5 .

REJECTED PEAKS
0.22 99.9 Th228 Th228 Pb212s

-0.07 99.9 Ac228 .
-0.02 99.9 Ra226s pb214s

0.07 99.9 Th228 La140 Ru106 Na 22
-0.23 64.8 Th228 T1208s
0.06 99.9 Ru103 Ra226s Bi214s

-0.09 99.9 Th232s Ac228s
0.13 99.9 Ac228 SbJ.24 Th232s

-1.05 32.6 K 40s
- 0 . 06 99. 9 Ra22 6 .
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*****~**********************************************************************

531

PCI/GRAM
AT TZERO

ERROR
PCT

DPM
NOW

CPM CORR
CNTG DECAY

SPECIAL ANALYSIS
BRANCH EFFICIENCY

FRAC FRAC

8~11 GLS 6 G-l JR 274.981 7 867.35 MIN 61.44000 GR
LJ~~=TTIH REF TIME= 269.941 7 100 mL in Parkway Jar
*., **********,*,*,**,*'********'****'*******,*,****,**********,**,*'*'******,**,********,**, '\

'-,J ~ (O' ~t1Jl
'PK-ENERGY... GAMMA

KEV

~K 40 4.602'E+ll DAYS
1462 (1460.85) 0.110000

LAMBriA= l'.506E-12 DECAY= 1.000E+00 18
0.00644 0.426 6.012E+02 810.84% 4.408E+00

Sc46 8. 380E+01 DAYS
**** (889.26) 1.DOOOOO
**** (1120.52) 1.000000

LAMBDA=8.271E .... 03
0.00984 0.077
0.00810 0.078

DECAY= 9.592E-Ol
7.854E+008
9.681E+OO 8

3G
<: 6 .003E-02'
<: 7.400E-02

Co 60 1.921E+03 DAYS
**** (1173.21) 0.999200
**** (1332.48) 1.000000

LAMBDA= 3.608E-04
0.00779 0.072
0.00698 0.062

DECAY= 9.982E-Ol
9.205E+00 8
8.832E+00 8

4G
<: 6.761E-02
<: 6.487E-02

Sb124 6.020E+Ol DAYS LAMBDA= l.151E-02 DECAY= 9.436E-Ol 16G
**** (1691.00) 0.457000 0.00566 0.049 l.898E+01 s <: 1.475E-01

Cs137 1.l02E+04 DAYS LAMBDA= 6.290E-05 DECAY= 9.997E-01 3G
**** (661.64) 0.851000 0.01252 0.106 9.928E+00 8 <: 7.281E-02

Eu152 4~821E+03 DAYS LAMBDA= l.438E-04 DECAY= 9.993E-Ol 48G
**-'-* ( 121.78) 0.254000 0.04322 0.165 1.499E+01 8 c::: 1.100E-Ol
/ '\ '

( 271. 05) 0.000700 0.02485 0.124 7.129E+03 44.73 % 5.230E+01
\. _)5 ( 295.97) 0.004000 0.02328 0.150 1.6l2E+03 49.79% 1.183E+01
**** ( 344.31) 0.245000 0.02075 0.133 2.620E+Ol 8 c::: 1.922E-01
**** ( 963.36) 0.132000 0.00921 0.080 6.545E+01 8 c::: 4.802E-01
**** (1112.04) 0.124000 0.00815 0.075 7.468E+01 s c::: 5.479E-01
**** (1408.02) 0.198000 0.00666 0.063 4.750E+Ol s c::: 3.485E-Ol

Eu154 3.l05E+03 DAYS LAMBDA= 2.232E-04 DECAY= 9.989E-01 48G
**** ( 123.07) 0.390000 0.04295 0.162 9.666E+00 8 c::: 7.094E-02
**** ( 723.26) 0.202000 0.01166 0.087 3.676E+01 s <: 2.698E-01
**** (1004.75) 0.170000 0.00889 0.076 5.059E+01 s c::: 3.713E-Ol
**** (1274.49) 0.336000 0.00725 0.061 2.510E+Ol 8 c::: 1.842E-Ol

Ir192 7.402E+Ol DAYS LAMBDA= 9.364E-03 DECAY= 9.539E-Ol 22G
295 ( 295.95) 0.290.900 0.02328 0.151 2.223E+01 49.79% 1.709E-Ol

**** ( 316.50) 0.830700 0.02213 0.i31 7.114E+OO 8 c::: 5.467E-02
**** ( 468.06) 0.476000 0.01642 0.109 1.401E+01 8 c::: 1. 077E-Ol

T1208 5.133E+12 DAYS LAMBDA= 1. 350E-13 DECAY= 1.000E+00 198
584 ( 583.14) 0.860000 0.01383 0.249 2.093E+01 828.40% 1. 535E-01

,Pb210
47 (

1.'63.3E+12 DAYS
46.50) 0.040000

'LAMBDA;:; ,4 '. 24,5E -1.3
0.05556 1.508

DECAY= 1 .OO'ClE+OO 1G'
6.784E+02 8 7.15% 4.974E+00'

Bi212
~ ~C) (

<J; ~

5.133E+12 DAYS
295.10) 0.000240
583.14) 0.310000
727.17) 0.066500

LAMBDA= 1.350E-13
0.02333 0.150
0.01383 0.249
0.01161 0.090

DECAY= 1.000E+00 22G
2.681E+04 49.79% 1.966E+02
5.B07E+01 28.40% 4.25BE-01
1.169E+02 s c::: B.574E-01

Pb212 5.133E+12 DAYS LAMBDA= 1.350E-13 DECAY= 1.000E+OO 48
239 (238.63) 0.431000 0 ..02731 0.561 4.765E+01811.86% 3.493E-Ol
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B'i214 1. 633E+12 DAYS LAMBDA= 4.245E-13 DECAY= 1.000E+00 48G
F~f) ( 609.30) 0.470000 0.01335 0.263 4.185E+01 822.12% 3.069E-01

:,) J

(1764.00) 0.170'000 0.0054-6 0.058 6.-23'6E-f01 53 .-53~ 4.572E-'01

Pb214 1.633E+12 DAYS LAMBDA= 4.245E-13 DECAY= 1.000E+00 23G
242 ( 241. 90) 0.076000 0.02703 0.283 1.376E+02 21. 38 % 1. 009E+00
295 ( 295.20) 0.190000 0.02332 0.150 3.388E+Ol 49.79% _2.484E-01
352 ( 352.00) 0.360'000 0.02040 0.520 7.083E+01 815.72% 5.193E-01

....•; .... '.

5.851E+05
.'":....

Ra226 DAYS LAMBDA= 1.185E-06 DECAY= 1.000E+OO 48G
**** ( 186.10) 0.040000 0.03266 0.198 1.513E+02 8 <r 1.109E+00

242 ( 242.00) 0.078000 0.02703 0.283 1.341E+02 21. 38% 9.830E-01
295 ( 295.20 ) 0.201000 0.02332 0.150 J.20ZE+01 49.79% 2.34BE-01
352 ( 351.96) 0.393000 0.02040 0.520 6.487E+01 615.72% 4.75GE-Ol
610 ( 609.32) 0.484000 0.01335 0.263 4.064E+01 822.12% 2.980E-01

1765 (1764.50) 0.166000 0.00546 0.058 6~388E+01 53.53 % 4.683E-01

Th227 7.951E+03 DAYS LAMBDA= 8.718E-05 DECAY= 9.996E-01 48G
.**** ( 49.80) 0.087000 0.05556 0.174 3.607E+01 8 <: 2.646E-01

80 ( 79.70) 0.018000 0.05314 0.317 3.314E+02 825.95% 2.430E+00
**** ( 94.00 ) 0.013500 0.04967 0.253 3.777E+02 8 <:r 2.771E+00

210 ( 210.60) 0.012600 0.02990 0.168 4.449E+02 841. 54% 3.264E+00
**** ( 236.00) 0.115000 0.02753 0.178 5.613E+01 8 <: 4.117E-01
**** ( 254.70) 0.009100 0.02603 0.153 6.461E+02 8 <: 4.739E+00
**** ( 256.20) 0.063000 0.02591 0.139 8.516E+01 8 <: 6.247E-01
270 ( 270.70) 0.000320 0.02488 0.124 1. 558E+04 44.73% 1.143E+02

**** ( 285.60) 0.016500 0.02391 0.146 3.705E+02 8 <: 2.718E+00
*+.* ( 300.00) 0.018900 0.02305 0.148 3.397E+02 8 <: 2.491E+00

:~)~
( 304.40) 0.013500 0.02279 0.128 4.145E+02 8 <: 3.040E+00
( 329.90) 0.029000 0.02144 0.143 2.295E+02 8 <: 1.683E+00

**** ( 334.40) 0.011500 0.02122 0.124 5.083E+02 8 <: 3.728E+OO

Ac228 5.133E+12 DAYS LAMBDA= 1. 350E-13 DECAY= 1.000E+00 41G
**** ( 911.10 ) 0.250000 0.00964 0.104 4.334E+01 8 <: 3.178E-01

Th230 2.81ZE+07 DAYS LAMBDA= 2.465E-08 DECAY= 1.000E+00 8G
**** ( 68.00) 0.005900 0.05550 0.243 7.428E+02 8 <: 5.446E+00

Th232 5.113E+12 DAYS LAMBDA= 1.356E-13 DECAY= 1.000E+00 42G
210 ( 209.40) 0.039000 0.03003 0.168 1.432E+02 41.54% 1.050E+00
270 ( 270.30) 0.032000 0.02490 0.124 1.556E+02 44.73% 1.141E+00
339 ( 338.40) 0.104000 0.02103 0.189 8.640E+01 35.66% 6.334E-01
912 ( 911.10 ) 0.250000 0.00964 0.090 3.752E+01 846.72% 2.751E-01

,,**** ( 968.90) 0.150000 0.00916 0.089 6.495E+01 8 <: 4.762E-01
**** ( 63.81) 0.010101 0.05607 0.257 4.535E+02 8 <r 3.325E+00

Th234 1.633E+12 DAYS LAMBDA= 4.245E-13 DECAY= 1.000E+00 lOG
**** ( 92.30) 0.999999 0.05009 0.258 5.154E+00 8 <r 3.779E-02

'Pa23'4ml.633E+12 'DAYSLAMBDA=4. 245E-13DECAY=1.-000E+0048G
**** (1001.03) 0.006000 0.00892 0.081 1.514E+03 8 <: 1.ll0E+Ol

U 235
~O (

'it.)- k (

~, * (
242 (

Am241

2.571E+11 DAYS
81.20) 0.006500

143.78} 0.132600
185.72} 0.540000
240.93) 0.000700

1.582E+05 DAYS

LAMBDA= 2.696E-12
0.05279 0.317
0.03894 0.172
0.03271 0.198
0~02711 0.283

LAMBDA= 4.381E-06

143

DECAY= 1.000E+00 34G
9.236E+02 25.95% 6.772E+00
3.339E+01 8 <: 2.448E-01
1.119E+01 8 <r 8.206E-02
1. 489E+04 21.38% 1. 09'2E+02

DECAY= 1. OOOE+OO 41G



****

C)

59.54} 0.359000 0.05639
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****************************************************************************
8'811 GLS 6 G-1 JR 274.981 7 867.35 MIN 61.44000 GR 531
LJ-~=TTIH REF TIME= 269.941 7 100 mL in Parkway Jar
~~~) **'**,**'***,**'***,*,*"*,*,*',**,*,*'*,*,*'*,*,**"*,***-*-*-,*'*'*'*,*****'****,*********"*'**"*'*'*'**"*****

**************************************************************************'*
* Group 8811 * Time of count 274.981 2007 *
'* .BattiP.le " .. , . .. . . . . . . . ....6 * Re:ferenceGMT.. . . . •.. 269.94~2,On7 '*
* Element * Elapsed Live Tm _ 867.35 *
.* -::IJMp~-."qode, ...• ~ .•• ,~ •... "."'''-~'',~,:pL$*De.adi,*j.me.",Pct -....•. ·.~-O.·,O,(13.843 *
*:tn 021-344-Ct":OOl * BaC::kgrouI1dGMT 272.802:2:067 *
* Geometry, detector JR-l * Standard GMT... . . . . .. 272. 776 2007 *
'* Aliquot 61.44 * Days since TO 5.039947 *
.* Unit-of Aliquot......•........ GRAM * T,ime on.......... 16: 32 PDT I-OCT *
* Data Sheet Units . . . .. pcr /GRAM* Time off. . . . . . . . .. 6: 59 PDT 2-0CT *
* Library TTIH * Calc Time 09:40 02-0CT-07 *
***************************************************************************
* Slope 1.004B68 * Width slope 0.004696 *
* Intercept................ 2.091488 * Width offset.... . . . . . . . .. 1..808172 *
* X**2 TERM......... -0.16260576E-05 * Sensitivity 4. *

NP: [7,67] 531.GSP 26 PEAKS

****************************************************************************
PK IT ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF K FIT

1 0 20.5 16 6 10 1.13 11 18.3 1.25E-02173.70.068 0 0.00
2 a 27.2 21 9 986 2.87 926 25.0 1. 07E+00 7.40.161 0 0.00
3 0 36.1 33 5 1278 1. 55 31 33.9 3.62E-02173.20.377 0 0.00
4 0 46.6 40 9 2295 1. 96 1308 44.3 1.51E+00 7.10.811 0 0.00

10 63.5 58 25 1404 1. 70 774 61.1 8.92E-Ol 8.2 5.61 0 4.58
~.-) 10 70.1 58 25 3677 4.32 1023 67.6 1.18E+00 13.1 5.51 0 0.00

10 75.1 58 25 1709 1. 87 565 72.6 6.51E-01 13.2 5.41 0 0.00, ,./

8 10 77.3 58 25 1429 1.52 666 74.9 7.68E-01 9.9 5.36 0 0.00
9 10 BO.3 58 25 1721 1. 85 275 77.8 3.17E-01 26.0 5.30 0 0.00

10 0 93.1 86 9 2386 1. 92 918 90.6 1.06E+00 10.2 4.99 a 0.00
11 0 186.1 180 8 1322 1.46 466 183.1 5.38E-01 14.4 3.27 0 0.00
12 0 209.9 203 8 1128 3.57 145 206.9 1. 68E-01 41.5 3.01. 0 0.00
13 6 238.9 231 13 768 1. 86 937 235.7 1.08E+00 5.9 2.74 0 2.21
14 6 242.0 231 13 726 2.17 245 238.8 2.83E-01 21.4 2.71 0 0.00
15 0 270.4 264 7 798 2.54 108 267.1 1.24E-01 44.7 2.50 0 0.00
16 0 294.5 288 9 1106 1. 86 213 291.1 2.46E-01 28.6 2.34 0 0.00
17 0 338.5 331 9 883 1. 81 217 335.0 2.50E-01 25.7 2.14 0 0.00
18 0 352.1 343 11 900 2.27 632 348.5 7.29E-Ol 10.2 2.08 0 0.00
19 0 511.1 501 13 791 3.18 1131 507.0 1. 30E+00 5.9 1.54 0 0.00
PK IT ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF K FIT
20 0 5:83.5 573 13 575 2.27 36'5 579.2 4.20E-D:l: 1:4.8 1/40 0 0.00
21 0 609.8 601 9 553 2.25 369 605.4 4.26E-Ol 12.7 1.35 0 0.00
22 0 911. 8 901 10 282 2.58 154 906.6 1.77E-01 22.10.973 0 0.00
23 0 970.8 962 8 197 2.12 82 965.5 9.44E-02 34.90.919 O· 0.00
24 0 1123.5 1112 14 258 1.42 98 1118.0 1. 14E-01 37.50.817 0 0.00
25 0 J.461.7 1448 15 206 3.29 432 1456.0 4.9'BE-Ol 8.50.648 0 0.00
26 OJ.'7!64:~6 1-7-53 1"4 '95 4 .'::7'4 831758.9 '9. 52E-02 28.'90.'55\4: :0 0;'0-0

FWHM=SQRT( 3.99126E+00 + 5.11995E-03 *E)

**~****************************************************************************

B" '''<GROUND INFO 8811 GLS 6 274.981 7 G- 1 BG DATE 272.802 7
() ,< * ****** ********** ** *** ********** ** ******,* ***** ***** *** * * *** ***** ***********

v------7-PEAK---------v .v------BACKGROUND------v v- - - --";'NET- - --v
EHERGY CPM %ERROR ENERGY CPM %ERROR CPM %ERROR
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63.53 0.8924 8.20
. 93.09 1.0584 10.19
J~~.05 0.5376 14.37

,'. .81 1."079'85.'85
~J'L51 0.2455 28.58
338.51 0.2497 25.73
352.08 0.7290 10.21
511. :1.0 1,.30345. 90
583.54 0.4203 14.78
60,~~J31,0.4260-.12.70
911.7S' 0 ..17"73 22.10
97~.77 0.0944 34.88

14€1.71 0.4976 8.49
l764.57 0.4952 2£.90

4 PEAKS REJECTED BY

62.00
92.00

186.00
23'S .60'
295.20
33"8.40
351.90
511..00
583.10
60~,.,,~0

9,11.10
968.90

1461.00
1764.50

BACKGROUND

0.7807 15.69
1.0917 3.91
0.4981 6.18
o.'5I'9'0 4 .'01.
0.0954 27.04
0.060'733.42
0.2089 16.18
1.33:914,.21,
0.1714 19.66
0,~1f593< 1.2~9C!
0.0868 18.20
0.0455 32.96
0.0714 26.33
0.037437.99

0.1117227.73R
-0.0333348.26R
0.0395210.58R
o ~ 'S'O'0'811 ~8'6

0.1502 49.79
0.1889 '35.66
o.5202 15.72

- 0.,03:57267,.44R
o. 2489 28. 4 0
,O_.2§~;.g ~~;~12

o.0'90446 . 72
0.0488 74.06
0.4262 10.84
0.0579 53.53

*******************************************************************************
INTERFERING ISOTOPE ANALYSIS 8811 GLS 6 274.981 7 G- 2
****************************************************************-**************
SPANF TABLE SAVED IN GSTOR SAYS NATO NOT REQUIRED
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QC USED IN DATA REDUCTION OF SAMPLE 8811 6 GLS RUN AT 274. 981/2007

2641.5 MIN
P"-' .GY
\ )2.0

-;"92.0
143.0
.1R6~·0

198.0
~~;£l~.~:6
2'79.0
295.2
338.4
35.1.9

BACKGROUND FOR
cCPM" 'ERROR

0.7807 15.69
1.09a:7 3.91
0.0931 38.79
0.499~6-.1B

o.0725 21. 78
0 ...5.:LQ04_o.1
0.0'000 0.00
0.0954 27.04
0.0607 33.42
0.208916.18

GELI DETECTOR 1
ENERGYCPM

511.0 1.3391
583.1 0.1714
609.3 0.1633
661.·6 0 . 0338
727.2 0.0348
,8tt6.0. ·0 .• 0656
aSr) .'4 0 .037.2
911.1 0.0868
968.9 0.0455

1001.0 0.0458

OF 272. 802/~.o07
'ERRORElNERGY

4.21 1120.3
19.66 1173.2
12.98 1238.1
0.00 1.332.5

16.65 1377.7
55~51 14,61.0

0.00 15:86'.0
18.20 1591.0
32.96 1729.6
35 .391764 .,5

,cPl-r
0.0446
0.0272
0.0285
0·.·0288
0.031'9
0~,Oq;1:4

o.:6difb
0.0620
0.0061
0~0374

ERROR
32.06

0.00
0.00
0.00
0.00

26.33,
0.00
0.00
0.00

37,99

GELI STANDARD EFFICIENCY QC FOR DETECTOR G- 1 ON 10/ 2/ 7

HIGH RADIUM STANDARD LOW RADIUM STANDARD

NORMALISED % LENGTH IN NORMALISED % LENGTH IN
GMT YEAR CPM ERROR MINUTES GMT YEAR CPM ERROR MINUTES

218.883 7 1.7454 14.137 138. 70.013 7 1.0668 4.608 26.
223.775 7 1.7551 14.882 22. 71. 872 7 1. 0549 5.509 41.
230.918 7 1. 7347 13.890 35. 76.856 7 1.0713 7.228 30.
237.741 7 1. 7237 13.528 28. 81. 670 7 1.0534 5.600 25.
258.777 7 1.7442 14.353 29. 103.972 7 0.8203 15.248 21.
265.711 7 1.7599 15.213 22. 192.664 7 0.9760 34.750 25.
2F~ 864 7 1. 5439 11. 619 38.NG 197.727 7 2.1369 18.219 45.
2' 918 7 1.5464 12.253 26.NG 205.876 7 0.9740 30.810 21.
:~ ).063 7 1. 5169 11.690 20.NG 216.753 7 0.9677 15.266 24.
272.730 7 1. 5111 11. 869 23.NG 272.776 7 0.8535 10.320 20.

AVERAGE 1.7438 0.013 AVERAGE 1~0235 0.048

CALIBRATION LINE FROM STANDARD FOR G- 1 OF 272.776 7
ENERGY= 2.091488 + 1.0048681*CH + -1.626058E-06*CH**2
FWHM =SQRT ( 1. 8082 + O. 004696*ENERGY) (C060= 2.840)

EFFICIENCIES FOR GEOMETRY JR 1 CALIBRATED 207.000 2007

ENERGY % EFFCY ENERGY % EFFCY ENERGY % EFFCY ENERGY % EFFCY
50.0 5.555600 100.0 4.819200 300.0 2.304700 0.0 0.000000
55.0 5.631600 110.0 4.582500 500.0 1. 562100 0.0 0.000000
60.0' 5 . 6366i).() 13'0.0 4.152700 700.0 1.197600 0.0 0.000000
65.0 5.592800 150.0 3.787300 1000.0 0.892900 0.0 0.000000
70.0 5.516200 170.0 3.479400 1400.0 0.669100
80.0 5.307100 190.0 3.218900 2000.0 0.489700
90.0 5.065700 250.0 2.638800 3000.0 0.348600
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*******************************************************************************
8811 6 GLS GSTOR 531
*******************************************************************************

,,-)PK
-- 1

2
3
4
6
7
8
9

~2

b 13
14
15

b 16
b 17
b 18
b 20
b 21
b 22
b 23

24
b 25
b 26

B 5
B~\ 0
E .;11
B - 19

ENERGY
20.5
27.2
36.1 /'
46.6
70.~

75.1
77.3
80.3

209.9
23B.9(
242.0
270.4
294.5
338.5
352.1/
583.5/
609.8/
911. 8 /
970.8

1123.5
1461. 7 tf
1764.6

63.5
93.1

186.1
511.1

CPM %ERR COMMENT
0.01 99.9 0.0 •••••• 0 •••• 0 ••• 0 •••••••••••••••••

1.07 7.4 0 •••• 000 ••••••••••••••• 0 ••• 0 •••• 0 ••••• 0 •••

0·.·04 99.,9 ·.. ·.. 0 ••• 0 ••• ·.0000. o ••.• 0 ••• 0 •••• 0.' o. 0 ••••

1. 51 7.1 NO GEN 0 ••••• 0 0 ••••••• 0 • • • • • • • • • • •• Pb210s
1 ..IB .:.~.3 .,.1 .••.•.••.•.,•••••.••.•••.••• '•••••••.•.•.•.•.•• ~ • • • • • • • .••••••.•.••
o. i5"E; 13.2 .
0.77 9.9 .
0.32 26.0 Ce144 I l31 Th227s
0...1:7 ·41.5 .Ac228 .................................• .•... Th227s
o.56 11.9 Th228 ...........•..........•.........•... Pb2~2s
0.28 21.4 Ra226 Th228 La140
0.12 44.7 Ac228 Fe 59p
0.15 49.'8 Ra226 Ru103
o.19 35. 7 Ac228 .
0.52 15.7 Ra226s Pb214s
0.25 28,.4 Th228 T1208s
0.26 22.1 0 ••••••••••••••• Ru103 Ra226s Bi214s
0.09 46.7 NO GEN Th232s Ac228s
o. 05 74. 1 NO GEN................. . . . . . . . . . . . . . . . . . . . . . . . . . .
0.11 37.5 .
o.43 10.8 0 • • • • • • • • • • • • • • • • •• K 40s
o. 06 53. 5 Ra22 6 .

REJECTED PEAKS
0.1199.9 Th232s

-0.03 99.9 Th234s Th227s
0.04 99.9 '0 ••••••••••••••• Cs136 U 235s Ra226s

-0.04 99.9 Ac228 Th228 La140 Ru106 Na 22
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****************************************************************************
532

PCI/SMPL
AT TZERO

ERROR
PCT

DEM
NOW

··CPM CORR
CNTG DECAY

SPECIAL ANALYSIS
BRANCH EFFICIENCY

FRAC FRAC
i;PK-ENERGY -GAMMA

KEV

8811 GLS 7 G-5 JR 274.981 7 867.43 MIN 1.00000 SM
LJ~R=TTIH REF TIME= 274.981 7 100 rnL in Jar (temp)

'>~'-\ **"*****.****.******.*,***.*.*****'*****"**,****'*'**.*'**,***'*********'****'*'********,*,*

'~)(frJre<~ 101

'K40 4'::S'02E~11DAYS'
**** (1460.85) 0.110000

LAMBDA=1.50~E~{2
0.00507 0.092

. ..:. ,.";

DECAY= 1. OOOE+OO
1.658E+02 s

1G
<:r 7.467E+01

Se 46 B .3B,OE+01. DAYS
****( 889.26} 1.000000
**** (1120.52) 1.000000

LAMBDA= 8.271E-03
040D81£ 0.1.42
0.~0659 0.124

DECAY= 1.000E+00
1.739E+01 s
1.886E+01 s

3G
<: 7.835E+00
<: 8.497E+00

Co 60 1.921E+03 DAYS
1174 (1173.21) 0.999200
1333 (1332.48) 1. 000000

LAMBDA= 3.608E-04
0.00630 6.559
0.00556 5.823

DECAY= 1.000E+00 4G
1.042E+03 s 1.68% 4.692E+02
1.047E+03 s 1.54% 4.717E+02

Sb124 6.020E+01DAYS LAMBDA= 1.151E-02 DECAY= 1.000E+00 16G
**** (1691.00) 0.457000 0.00434 0.042 2.113E+01 s <: 9.518E+00

Cs137 1.102E+04 DAYS LAMBDA= 6.290E-05 DECAY= 1.000E+00 3G
662 (661.64) 0.851000 0.01067 10.245 1.128E+03 s 1.29% 5.082E+02

Eu152 4.821E+03 DAYS
**w* (121.78) 0.254000
~--)- (344.31) 0.245000
\.. * (963.36) 0.132000
**** (1112.04) 0.124000
**** (1408.02) 0.198000

Eu154 3.105E+03 DAYS
**** (123.07) 0.390000
**** (723.26) 0.202000
**** (1004.75) 0.170000
**** (1274.49) 0.336000

Ir192 7.402E+Ol DAYS
**** (316.50) 0.830700
**** (468.06) 0.476000

T1208 5.133E+12 DAYS
**** (583.14) 0.860000

Pb210 1.633E+12 DAYS
**** (46.50) 0.040000

id3i.2l:',2 5 .133£+12 ,DA:1VS<;
**** (727.17) 0.066500

LAMBDA= 1.438E-04 DECAY= 1.000E+00 48G
0.04080 0.235 2.266E+01 s <: 1.021E+01
0.01949 0.179 3.740E+01 s <:: 1.685E+01
0.00761 0.143 1.428E+02 s <:: 6.435E+Ol
0.00664 0.131 1.596E+02 s <:: 7.190E+01
0.00526 0.049 4.666E+01 s <:: 2.102E+01

LAMBDA= 2.232E-04 DECAY= 1.000E+OO 48G
0.04082 0.212 1.331E+01 s <:: 5.994E+00
0.00987 0.131 6.570E+01 s <:: 2.960E+01
0.00732 0.136 1.096E+02 s <:: 4.936E+01
0.00581 0.065 3.328E+01 s <:: 1.499E+01

LAMBDA= 9.364E-03 DECAY= 1.000E+00 22G
0.02115 0.179 1.021E+Ol s <:: 4.601E+00
0.01459 0.183 2.630E+01 s <:: 1.185E+01

LAMBDA= 1.350E.;13 DECAY';' 1.00·OE+OO 19G
0.01193 0.146 1.422E+01 s <::r 6.407E+00

LAMBDA= 4.245E-13 DECAY= 1.000E+00 1G
0.00393 0.206 1.308E+03 s <:: 5.893E+02

·.LAMBDA;:;';1.• 350E-.13,·DECAY";.i'~:oO'{}E+0:022G
0.00982 0.133 2.040E+02 s <:: 9.188E+01

Pb212 5.133E+12 DAYS LAMBDA= 1.350E-13 DECAY= 1.000E+00 4G
**.* (238.63) 0.431000 0.02769 0.231 1.939E+01 s <::r 8.734E+00

{--)14 1. 633E+12 DAYS
.~

**** {609. 30)0.470000
LAMBDA= 4.245E-13 DECAY= 1.000E+00 48G
0.011.470.143 2.656E+01 s <::1.196E+Ol

Pb214 1.633E+12 DAYS LAMBDA= 4.245E-13 DECAY= 1.000E+00 23G
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307 ( 305.40) 0.003000 0.02189 0.232 3.526E+03 32.22 % 1.588E+03
**** ( 352.00) 0.360000 0.01908 0.192 2.796E+Ol s < 1.260E+Ol

p ... 6 5.8S1"E+OS DAYS LAMBDA= 1..1.85E-'06 DECA'Y~ 1.000E-+00 4'8G. "\
( 186.10) 0.040000 0.03417 0.251 1.840E+02 8.288E+01.* s <r\ j

**** ( 35'1.96) 0.393000 0.01908 0.192 2.561E+Ol s < 1.154E+01
**** ( 609.32) 0.484000 0.01147 0.143 2.579E+01 s < 1. 162E+01

Th227 7.951E+03 DAYS LAMBDA= 8.718E-05 DECAY= 1.000E+00 48G
,;*.*;*.* ( 4;Q';.':',BPJ .0 .0~.74~.O.o O~.OO;~83 ,0.24·.8 5 •.9Q4'E±O.~ .s < 2.6S;QE+02

::: "~' ",',:,<,:::,: :,:.""'-'-'... ,:.

1.85-0E+02-*-*** ( 79.70) 0.018000 0.02807 0.209 4.130E+O'2 s <
**** ( 94.00) 0.013500 0.03576 0.227 4.693E+02 s < 2.114£+02
**** ( 210.60) 0.012600 0.03095 0.231 5.926E+02 s < 2.669£+02

".**** ( 236.00) 0.115000 0.02797 0.22,7 7.048E+01 s < _3.175E+01
.**** ( 254.70) 0.009100 0.02604 0.211 8.921£+02 s < 4.018E+02
***-* ( 256.20) 0.063000 0.02590 0.208 1. 276E+02 s < 5.748E+01
**** ( 285.60) 0.016500 0.02336 0.189 4.906E+02 s < 2.210E+02
-**** ( 300.00) 0.018900 0.02227 0.187 4.439E+02 s < 1.999E+02
**** ( 304.40) 0.013500 0.02196 0.181 6.095E+02 s < 2.746E+02
**** ( 329.90) 0.029000 0.02031 0.199 3.384E+02 s < 1.524E+02
**** ( 334.40) 0.011500 0.02005 0.179 7.759E+02 s < 3.495E+02

Ac228 5.133E+12 DAYS LAMBDA= 1. 350E-13 DECAY= 1.000E+00 41G
**** ( 911.10) 0.250000 0.00800 0.150 7.478E+01 s < 3.368E+01

Th230 2.812E+07 DAYS LAMBDA= 2.465E-08 DECAY= 1.000E+00 BG
**** ( 68.00) 0.005900 0.01898 0.210 1.873E+03 s < 8.436E+02

Tr"'12 5.113E+12 DAYS LAMBDA= 1. 356E-13 DECAY= 1.000E+00 42G
*-- ( 911. 10) 0.250000 0.00800 0.150 7.478E+01 s < 3.368E+01
/ '\.* ( 968.90) 0.150000 0.00757 0.146 1.289E+02 s < 5.804E+01\, J
**** ( 63.81 ) 0.010101 0.01539 0.212 1.365E+03 s < 6.148E+02

Th234 1.633E+12 DAYS LAMBDA= 4.245E-13 DECAY= 1.000E+00 lOG
**** ( 92.30 ) 0.999999 0.03506 0.232 6.627E+00 s <r 2.985E+00

Pa234m 1.633E+12 DAYS LAMBDA= 4.245E-13 DECAY= 1.000E+00 48G
**** (1001.03) 0.006000 0.00735 0.137 3.113E+03 s < 1. 402E+03

U 235 2.571E+l1 DAYS LAMBDA= 2.696E-12 DECAY= 1.000E+00 34G
60 ( 58.60) 0.001000 0.01102 5.116 4.644E+05 2.59% 2.092E+05

**** ( 143.78) 0.132600 0.03968 0.236 4.487E+01 s < 2.021E+01
**** ( 185.72) 0.540000 0.03422 0.251 1.361E+01 s <r 6.129E+00

Ani241 1.582E+05DAYS LAMBDA= 4.381£-'06 DECAY= 1.000E+00 41G
60 ( 59.54) 0.359000 0.01179 5.116 1. 209E+03 s 2.59% 5.447E+02
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****************************************************************************
8811 GLS 7 G-5 JR 274.981 7 867.43 MIN 1.00000 8M 532
LIP'O=TTIH REF TINE= 274,.981 7 100 mL in Jar (temp)
*~_ 1<***********'*'**,"*'*'*'********'*'**'**'******'********'***,*"*'*'.'************'"*,****,**.: )
~************************'**************************************************

* Group 8811 * Time of count 274.981 2007 *
* Bample........• ~ . . . . . . • . .•. 7 * Reference GMT , 274. ,981 2007 *
* Element.......................... * Elapsed Live Tm 867.4334 *
'* ~e,code ... ~ ., .... '.~'..... . .. .."GLS * Deacl,,[,;ime,·Pct .. '. . . ...• ..O,•.O.o~921 *
,* ID.................. QC-LCS #62'969 '*BackgroundGMT 272.802 2007 *
'* Geometry, .detector ~ .. JR-5 * Standard GMT 272.749 2007 *
* Aliquot........................ 1. * Days since TO. . . . . . . . . . . . . . . .. 0.0 *
'* Unito'fAliquot SM!?L* Time on '.. . .16:32 PDT I-OCT '*
'* Data Sheet units........ PCI /SMPL * Time off. . . . . .. . . .6: 59 PDT 2 -OCT *
* Library , .TTIH* Calc Time 09:41 02-0CT-07 *
***************************************************************************
* Slope 1.003658 * Width slope 0.007587 *
* Intercept 2.270109 * Width offset 0.334976 *
* X**2 TERM -0.16903048E-05 * Sensitivity 4. *

NP: [7,67]532.GSP 13 PEAKS

****************************************************************************
PK IT ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF K FIT

1 0 28.4 22 10 2639 3.94 2040 26.0 2.35E+00 5.30.183 0 0.00
2 0 59.5 53 7 3067 1.81 4438 57.1 5.12E+00 2.6 1.17 0 0.00
3 0 92.4 87 7 2516 1. 69 385 89.8 4.44E-01 22.4 3.49 0 0.00
4 0 186.3 180 8 2927 1.65 314 183.4 3.62E-01 30.2 3.41 0 0.00... 0 238.1 233 6 1939 1.35 192 235.1 2.21E-01 37.4 2.78 0 0.00

~..-) 0 306.8 301 7 1423 3.22 201 303.6 2.32E-01 32.2 2.19 0 0.00
0 338.4 333 7 1434 1.48 105 335.1 1.21E-01 61.2 2.03 0 0.00

8 0 511.1 503 10 1369 3.18 461 507.4 5.32E-01 15.9 1.35 0 0.00
9 0 583.3 577 7 735 2.13 87 579.5 1.00E-01 53.1 1.21 0 0.00

10 0 662.0 652 12 1023 2.28 8907 658.1 1.03E+01 1.3 1.08 0 0.00
11 0 1173.9 1163 16 670 3.06 5707 1169.7 6.58E+00 1.70.637 0 0.00
12 0 1333.2 1321 15 156 3.14 5067 1329.1 5.84E+00 1.50.559 0 0.00
13 0 1461.8 1451 13 88 3.36 216 1457.8 2.49E-Ol 12.20.509 0 0.00

FWHM=SQRT( 5.03595E+00 + 3.38369E-03 *E)

*******************************************************************************
BACKGROUND INFO 8811 GLS 7 274.981 7 G- 5 BG DATE '272.802 7
*******************************************************************************

v--------PEAK---------v
ENERGY 'CPM tERROR

v------BACKGROUND------v
ENERGY CPM tERROR

v------NET----v
CPM %ERROR

92.00
186.00
238.60
338.40
Sln":'~r}D·

583.10
661. 60

1173.20
1332.50
1460.80

BACKGROUND

92.39 0.4435 22.40
186.25 0.3622 30.17
238.10 0.2210 37.40
338.40 0.1205 6,1...16.
5'13..'1::10 . 53;jj5 '1?5'Ji13t;
583.31 0.1003 53.13
662.04 10.2681 1.29

1173.91 6.5789 1~68
1?~l.21 5.8419 1.53
J'-~) J.. • 83 0 .2495 12.18
'._ 7 PEAKS REJECTED' BY

0.3549 8.09
0.2564 15.17
0.2912 14.39
o.,0607 .35.44

":0 '~';6[):26':6:,:20
0.0857 18.91
0.0238 0.00
0.0204 0.00
0.0196 0.00
0.2394 7.31

0.0886116.71R
0.1058109.63R

-O.0701132.14R
o. 059912 8.25R

-'0 •. 08:1,lJs!1:4~;05R
0.0146381.06R

10.2444 1. 29
6.5584 1.68
5.8223 1.54
O.0101345.81R

PftW~*+***************.*********************************************************

Il\'':'2RFEE:NG ISOTOPE ANALYSIS 8811 GLS
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*******************************************************************************
SPANF TABLE SAVED IN GSTOR SAYS NATO NOT REQUIRED

o
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QC USED IN DATA REDUCTION OF SAMPLE 8811 7 GLS RUN AT 274. 981/2007

E\~GY

\ /2.0
~92.0

143.0
186.-0
198.0
.238.6
279.0
295.2
338.4
351.9

BACKGROUND FOR
CPMERROR

0.0373 22.51
0.3549 8.09
0.0872 0.00
o.25641.5.17
0.0860 42.55
0.29l214.39
0.0510 0.00
0.0708 0.00
0.0607 35.44
0.0649 78.68

GEL! DETECTOR 5
"ENEl<GY CPM

511. 0 0.6126
583.1 0.0857
609.3 0.0494
661.6 0 .0238
727.2 0.0233
B-46~. 0 .0.•·0364
860.4 0.0351
911.1 0.0782
968.9 0.0412

1001.0 0.0429

OF 272.802/2007
·ERR:OR -ENERGY

6.20 1120.3
18.91 1173.2
35.20 1238.1

0.00 1332.5
0.00 1377.7

39..85 146.0.8
0.00 1586.0

30.58 1591. 3
33.74 1729.6
0.00 1764.5

2641.6 MIN"
CPMERROR

0.0203 1.48
0.0204 0.00
0.0123 0.00
0.0196 0.00
o. 0257 0 . 00
"0·.2394 7.31
0.0565 0.00
0.0321 0.00
o. 0145 a . 00
0.034846.80

GELI STANDARD EFFICIENCY QC FOR DETECTOR G- 5 ON 10/ 2/ 7

HIGH RADIUM STANDARD LOW RADIUM STANDARD

NORMALISED % LENGTH IN NORMALISED % LENGTH IN
GMT YEAR CPM ERROR MINUTES GMT YEAR CPM ERROR MINUTES

209.926 7 0.9386 2.801 35. 130.842 6 1. 0028 5.576 21.
216.995 7 0.9512 3.439 20. 92.687 7 0.9684 5.181 32.
223.795 7 0.9726 3.094 32. 96.820 7_ 0.9834 2.940 21.
230.945 7 0.9672 2.766 22. 133.833 7 0.9676 3.554 28.
237.835 7 0.7685 9.509 32.NG 154.021 7 0.9495 3.720 30.
237.932 7 1. 0341 2.167 32. 237.968 7 0.9561 5.349 22.
24-" 938 7 0.9271 3.606 33. 247.756 7 0.9184 1.921 33.
2'· 727 7 0.9096 5.110 24. 256.871 7 0.9518 4.083 37.NG
:., ).802 7 0.8496 4.322 24.NG 258.825 7 0.9210 4.231- 27.
272.749 7 1.0075 4.369 28. 265.838 7 0.9645 5.696 35.

AVERAGE 0.9635 0.041 AVERAGE 0.9584 0.026

CALIBRATION LINE FROM STANDARD FOR G- 5 OF 272.749 7
ENERGY= 2.270109 + 1.0036577*CH + -1.690305E-06*CH**2
FWHM =SQRT( 0.3350 + 0.007588*ENERGY) (C060= 3.232)

EFFICIENCIES FOR GEOMETRY JR5 CALIBRATED 50.000 2007

ENERGY % EFFCY ENERGY % EFFCY· ENERGY % EFFCY ENERGY % EFFCY
50.0 0.488400 100.0 3.779100 300.0 2.226900 0.0 0.000000
55.0 0.821500 110.0 3.988900 500.0 1. 374900 0.0 0.000000
60.0 1.216500 130.0 4.066100 700.0 f.016600 0.0 0.000000
65.0 1. 641400 150.0 3.898500 1000.0 0.735300 0.0 0.000000
70.0 2.065800 170.0 3.639600 1400.0 0.529500
80.0 2.827400 190.0 3.362900 2000.0 0.363500
90.0 3.401900 250.0 2.649600 3000.0 0.240400

C]
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*******************************************************************************
8811 7 GLS GSTOR 532
**.****************************************************************************

B 3 92.4
·B4 1.86.• 3
B 5 238.1
B 7 338.4
B 8 511.1
B 9 583.3
B 1.3 1461. 8

f',-.../PK
1
2
6

b 10
.b 11
b 1.2

ENERGY
28.4 /
59.5

306.8
662.0 ,/

1,L73,.9 :('
1333.2 (

CPM %ERR COMMENT
2 .'35 '5 .3 . .
5.12 2.6 Am241s
'0.23 32 .•,2 " ..............•........ _ .. _....•...

10.24 1.·3 , ,......... Cs1.37s
·,6 .•:.5.6.; ,1,..·7 ..••..•.•.•..•••••• _ "..••.•.••.•••.Cs·l·.34+ ·CO.6iDs·
5'.821.5 AgJ.10 Co 60s

REJECTED PEAKS
0.0999.9 .......................................•.. Th234s
0.11 99.. 9 .••• •.•.••• •• • • • • • • • • • • • •.• . •. Cs136 U 235sRa226s

-0.07 99.9 Th228 ................•.................•.. Pb212s
0.06 99.9 Ac228 _ .

-0.08 99.9 Th228 ...........•............. La140 Ru106 Na 22
o.01 99.9 Th228 T1208s
0.01 99.9 , , K 40s
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****************************************************************************
534

PCI/SMPL
AT TZERO

ERROR
peT

DPM
NOW

CPM CORR
CNTG DECAY

SPECIAL ANALYSIS
BRANCH EFFICIENCY

FRAC FRAC

8811 GLS 8 G-7 JR 274.981 7 867.72 MIN 1.00000 8M
LJ~~=TTIH REF TIME= 274.981 7 100 rnL8 in Parkway Jar
~:J ***.************************ **,*,*****"***********'*************** ""1<'* ********

-~·IO<'j.."'1
PK-BNERGY-GAMMA

KEV

K40 4. 602E+11 DAYS
**** (1460.85) 0.110000

LAMBDA= 1.506E-12 DECAY=1.000E+OO 1G
0.00609 0.051 7.630E+01 8 <r 3.437E+01

,Sc46 B .380E+01 DAYS
**** ( 889.26) 1. 000000
**** (1120.52) 1.000000

LAMBDA= 8.271E-03
0.01014 0.063
0.00806 0.058

DECAY= 1.. OOOE+00
6.209E+00s
7.256E+00 8

3G
<: 2.797E+00
<: 3.268E+00

Co 60 1.921E+03 DAYS
**** (1173.21) 0.999200
**** (1332.48) 1.000000

LAMBDA= 3.608E-04
0.00768 0.056
0.00672 . 0.048

DECAY= 1.000E+00
7.357E+00 8
7.141E+00 8

4G
<: 3.314E+00
<:r 3.217E+00

Sb124 6.020E+01 DAYS LAMBDA= 1.151E-02 DECAY= 1.000E+00 l6G
**** (1691.00) 0.457000 0.00518 0.039 1.641E+01 8 <: 7.393E+00

C8137 1.102E+04 DAYS LAMBDA= 6.290E-05 DECAY= 1.000E+00 3G
**** (661.64) 0.851000 0.01334 0.079 6.986E+00 8 <: 3.147E+00

Eu152 4.821E+03 DAYS LAMBDA= 1.438E-04 DECAY= 1.000E+00 48G
**+* ( 121. 78) 0.254000 0.04799 0.142 1.163E+01 8 <: 5.241E+00
*'--... ( 344.31) 0.245000 0.02289 0.104 1.849E+01 8 <: 8.330E+00
./ \* ( 963.36) 0.132000 0.00939 0.060 4.811E+01 8 <: 2.167E+01, _J
**** (1112.04) 0.124000 0.00812 0.056 5.554E+01 8 <: 2.502E+01
**** (1408.02) 0.198000 0.00634 0.047 3.721E+01 8 <: 1.676E+01

Eu154 3.105E+03 DAYS LAMBDA= 2.232E-04 DECAY= 1.000E+00 48G
**** ( 123.07) 0.390000 0.04770 0.144 7.744E+00 8 <: 3.488E+00
**** ( 723.26) 0.202000 0.01233 0.077 3.07.8E+01 8 <: 1.387E+01
**** (1004.75) 0.170000 0.00901 0.059 3.826E+01 8 <: 1.723E+Ol
**** (1274.49) 0.336000 0.00704 0.042 1.766E+Ol 8 <: 7.953E+00

Ir192 7.402E+Ol DAYS LAMBDA= 9.364E-03 DECAY= 1.000E+00 22G
**** ( 316.50) 0.830700 0.02447 0.116 5.722E+00 8 <: 2.578E+00
**** ( 468.06) 0.476000 0.01791 0.087 1.020E+01 s <: 4.593E+00

484 ( 484.57) 0.031700 0.01742 0.050 9.059E+01 65.92% 4.081E+01

T1208 5.133E+12 DAYS LAMBDA= 1. 350E-13 DECAY= 1.000E+00 J.9G
**.** ( 583.14) 0.860000 0.01489 0.091 7.097E+00 8 <:r 3.197E+00

Pb210 1. 633E+12 DAYS LAMBDA= 4.245E-13 DECAY= 1.000E+OO 1G
47 ( 46.50) 0.040000 0.04040 0 .. 298 1.844E+02 830.77% 8.308E+01

Bi212 5.133E+12 DAYS LAMBDA= 1. 350E-13 DECAY= 1.000E+00 22G
**** ( 727.17) 0.066500 0.01226 0.073 8.954E+01 8 <: 4.033E+01

Pb.... 1 2 5.133E+12 DAYS LAMBDA= 1. 350E-13 DECAY= 1.000E+00 4G

~:)
( 238.63) 0.431000 0.03035 0.143 1.097E+01 s <:r 4.939E+OO

Bi214 1.633E+12 DAYS LAMBDA= 4.245E-13 DECAY= .1.000E+OD48G
608 ( 609.30) 0.470000 0.01434 0.101 1.492E+01 857.05% 6.720E+00
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Pb214 1.633E+12 DAYS LAMBDA= 4.245E-13 DECAY= 1.000E+00 23G
241 ( 241.90) 0.076000 0.03005 0.079 3.464E+01 41. 55% 1.560E+Ol
~ 05 ( 305.40) 0.003000 0.02516 0.055 7.268E+02 79.74% 3.274E+02, ( 35"2.0'0) 0'.3'6'0'0'00 0.02249 0.094 1. 160E+0J. 855.64'% 5.224£+00

.'-) -
Ra226 5.851E+05 DAYS LAMBDA= 1.185E-06 DECAY= 1.000E+00 48G
**** ( 186.10) 0.040000 0.03642 0.158 1.083E+02 s <r 4.878E+01
241 ( 242 ..00) 0.07BOOO 0.03004 0.079 3.376£+01 -41.55% 1.521E+01
352 ( 351.96) 0.393000 0.02250 0.094 1.062E+01 855.64 % 4.785E+00
608 ( 609.32) 0 .. 4·84000 0.,01434 ·0.• 1,01 ~ .449.E+O~ a57 .•05%. 6 •.526£+00

Th227 7.951E+03 DAYS LAMBDA= 8.718E-05 DECAY= 1.000E+00 48G
*.*** ( 49.80) 0.087000 0.04963 0.156 3.611E+01 s < 1. 626E+01
**.*.* ( 79.. 70) 0.018000 0.05657 0.174 1.712E+02 s < 7.7~3E+Ol

**.,** ( 94,;00) 0.013.500 0.05416 0.177 2.416E+02 s <r 1.08£E+02
**** ( 210.60) 0.012600 0.03330 0.134 3.204E+02 s < 1.4·43E+02
**** ( 236.00) 0.115000 0.03061 0.139 3.936E+01 s < 1.773E+01
**** ( 254.70) 0.009100 0.02890 0.114 4.351E+02 8 < 1.960E+02
**** ( 256.20) 0.063000 0.02877 0.113 6.256E+01 s < 2.818E+01
**** ( 285.60 ) 0.016500 0.02649 0.105 2.409E+02 s < 1.085E+02
**.** ( 300.00). 0.018900 0.02551 0.104 2.148E+02 s < 9.676E+Ol

305 ( 304.40 ) 0.013500 0.02522 0.055 1.611E+02 879.74% 7.257E+01
**** ( 329.90) 0.029000 0.02368 0.112 1. 632E+02 s .< 7.352E+01
**** ( 334.40 ) 0.011500 0.02343 0.119 4.417E+02 s < 1.989E+02

352 ( 350.50) 0.000800 0.02257 0.094 5.201E+03 55.64% 2.343E+03

Ac228 5.133E+12 DAYS LAMBDA= 1.350E-13 DECAY= 1.000E+OO 41G
**** ( 911.10 ) 0.250000 0.00991 0.077 3.125E+01 s <r 1. 408E+01

T:~, 0 2.812E+07 DAYS LAMBDA= 2.46SE-08 DECAY= 1.000E+00 8G. ,, .* ( 68.00) 0.005900 0.05696 0.181 5.384E+02 s < 2.425E+02'. f,-'

Th232 5.113E+12 DAYS LAMBDA= 1.356E-13 DECAY= 1.000E+00 42G
**** ( 911.10 ) 0.250000 0.00991 0.077 3.125E+Ol s <r 1.40BE+Ol
**** ( 968.90) 0.150000 0.00934 0.058 4.128E+01 s < 1.859E+01
**** ( 63.81) 0.010101 0.05644 0.184 3.223E+02 8 <r 1.452E+02

Th234 1.633E+12 DAYS LAMBDA= 4.245E-13 DECAY= 1.000E+00 lOG
**** ( 92.30 ) 0.999999 0.05450 0.184 3.369E+00 s <r 1.517E+00

Pa234m 1.633E+12 DAYS LAMBDA= 4.245E-13 DECAY= 1.000E+00 48G
**** (1001.03) 0.006000 0.00904 0.060 1.099E+03 s < 4.950E+02

U 235
**** (
**** (
241 (

Am241
**.** (

2.571E+11 DAYS
143.78) 0.132'600
185.72) 0.540000
240.93) 0.000700

1. 582E+05 DAYS
59.54) 0.359000

LAMBDA= 2.696E-12
0.04342 0.139
0.03647 0.158
0.03014 0.079

LAMBDA= 4.381E-06
0.05537 0.152
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DECAY= 1.000E+00 34G
2.414E+01 s < 1.087E+01
8.011E+00 s <r 3.608E+00
3.749E+03 41.55% 1.689E+03

DECAY= 1.000E+00 41G
7.652E+00 s < 3.447E+00



****************************************************************************
8811 GLS 8 G-7 JR 274.981 7 867.72 MIN 1.00000 8M 534
LJn~=TTIH REF TIME= 274.981 7 100 mLs in Parkway Jar
''*;_-\ '**'**',*,******'*'*'**,*,*****.**.****,****,*,****,*,*,**.*,*******-k'*'**'****'*,*.**.*,*,***'*,*',*,*,*'*
'.,j

* **.*******:* ****** ***** *******.** *'********:**** ****** ****** *********.* **.*****.**
* Group 8811 * Time of count 274.981 2007 *

:dr ,.Sample. , _ . .. . . ....8 * Reference GMT......... 274 • .981 .2007 *
* Element.......................... * Ela.psed Live TID........ .. 867.7167 *
}~<~~code , ,.,•... "G:i:.S * ,D~ad,...::r.im~ ..,.Pqt.,~'" •••.••••• ~ ~ ';,.:+O ,O *
,*' TD. ~~ .. . . . . . . .. 0 QC-BLANK #629'70* Ba6KgroundGMT....... 272. 80:2 rioo:? *
* Geometry, detector JR-7 * Standard GMT 272.730 2007 *
* Aliquot . . . . . . . . . . . . . . . . . . . . . . ..1. '* Days since TO. . . . . . . . . . . . . • . .. 0.0 *
>*UnitofAliquot SMPL* Time ·on. .. . .. . .. .16:32 PDT I-OCT *
* Data Sheet Units PCI ISMPL'*T.imeof£ 7: 00 .PDT 2-0CT *
.* Library TTIH * Calc Time 09 :42 02-0CT-07 *
***************************************************************************
* Slope.................... 1.007126 * Width slope.............. 0.003193 *
* Intercept 2.711603 * Width offset l.943238 *
*X**2 TERM -0.11654283E-05 * Sensitivity 4. *

NP: [7,67]534 .GSP 23 PEAKS

****************************************************************************
FIT
7.39
0.00
0.00
0.00
0.00
0.77
0.00
0.00
0.55
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
FIT
o~'OO

0.00
0.00
0.00

K
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
K
o
o
o
o

ERR EFF
9.20.149

17.20.222
30.80.836
16.1 5.6~

17.7 5.7~

56.2 5.50
9.1 5.44

18.9 3.65
15.4 3.05
41. 5 3.02
60.2 2.59
79.7 2'.53
36.4 2.36
24.7 2.30
65.9 1.76
6.1 1.67

35.8 1.51
27.1 1.45
27.9 1.00

ERR EFF
85.io.67?
35.90.613
59.20.502
44.00.426

CPM
6.42E-Ol
4.10E-Ol
2.98E-Ol
4.14E-Ol
4.48E-'01
5.58E-02
5.68E-Ol
4.20E-01
2.64E-Ol
7.91E-02
6.49E-02
5.49E-02
l.15E-Ol
2.00E-Ol
4.99E-02
9.72E-Ol
8.56E-02
1. 92E-Ol
1. 07E-Ol

CPM
1.9SE'::'02
5.27E-02
2.27E-02
1. 57E-02

BKGND FWHM AREA CHAN
333 2.53 557 23.7
944 3.66 355 27.3

1682 1.90 259 44.1
1086 1.38 359 59.7
1364 .2.79 389 66.9

380 1.01 48 86.2
616 1.66 493 89.2

1116 2.13 365 181.4
431 1.68 229 233.8
350 1.38 69 237.0
461 1.29 56 290.0
474 2.18 48 299.9
440 2.44 100 333.2
497 2.56 174 346.5
251 2.93 43 478.1
439 3.27 844 504.5
225 2.40 74 576.1
442 2.85 167 601.6
165 1.43 93 901.5

BKGND FWHM AREA CHAN
59 1.34 17 132'1.3
49 2.08 46 1450.3
32 3.~3 20 1751.7

5 2.24 14 2003.0
1.01445E-03 *E)

PK IT ENRG LEFT WD
1 3 26.5 20 12
2 3 30.3 20 12
3 0 47.1 38 10
4 0 62.8 56 7
~ a 70.1 64 B

r- '\ 6 89 . 5 85 9
,) 6 92.5 85 9
-8 0 185.4 176 11
9 6 238.1 230 11

10 6 241.3 230 11
11 0 294.7 287 6
12 0 304.6 297 7
13 0 338.1 330 7
14 0 351.6 343 9
15 0 483.9 476 7
16 0 510.5 499 12
17 0 582.6 574 7
18 0 608.1 595 13
19 0 909.6 896 10
PK IT ENRG LEFT WD
20 0 1331.4 131'7 8
21 0 1460.9 1446 10
22 0 1763.4 1748 8
23 0 2015.3 2001 5

FWHM=SQRT( 4.91727E+00 +

*******'***************'**-**-*;'***''*****'**-*,*.7Jt:*'tk,*'!fr* ************'****''!r:*****************
BACKGROUND INFO 8811 GLS 8 274.981 7 G- 7 BG DATE 272.802 7
*************~*****************************************************************

v------BACKGROUND------v
ENERGY CPM %ERROR

v- ------PEAK---------v
~~) .GY CPM %ERROR

62.81 0.4243 1~;06

92.54 0.5683 9.0B
185.37 0.4203 .18 .. 85

62.00
92.00

186.00

0.4638 27.75
0.6117 7.39
0.3143 14.25

v------NET----v
CPM %ERROR

-0.04962·92.14R
-0.0433J.58.33R
0.105985.93R
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.238.11 0.2641 15.38
294.70 0.0649 60.19
~~8.14 0.2255 36.36

; -\ .'.'56 0.'2'0'0"2 24.74
,.-,,0.53 0 . 9725 6.14
582.56 0.0856 35.77
608.15 0.1921 27.06
909.65 0.1074 27.92

1331.42 0.0195 85.10
..:14150 .• 86 0 ,~052:7 35,.94
1763.35 0 . 022"7 59.16

12 PEAKS REJECTED BY

238.50
295.20
338.40
3'5'1.:90
511. 00
583.10
609.30
911.10

1332.50
1461,.00
1764.50

BACKGROUND

0.3116 12.07
o.0595 11. 76
0.0704 17.32
o .J:06215 .72
1. 0122 3.50
o.0800 21. 24
0.0916 26.43
0.0621 33.. 40
0.0388 40.77
0.061-4 ·1.2 .• 5.4
0.0201 28.36

-0. 0475116 .48R
0.0054739.65R
0.0450 97. 09R
o;'0'939 55 .64

-0.0398 l74. 67R
o.0056627. 73R
0.1005 57.05
o.040392 • 7:9R

-0. 0192l19. 31R
-0 .. 00I37c234.• 10R

0.0026557.48R

"*"*****'*******:**'**** ***.****** **** *** *** ******** ***** *** * ** **** **** * ******* *** * **
,INTERFERING ISOTOPE ANALYSIS 8811 GLS 8274.981 7G- 7

*******************************************************************************
SPANF TABLE SAVED IN GSTOR SAYS NATO NOT REQUIRED
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.QC USED IN DATA REDUCTION OF SAMPLE 8811 8 GLS RUN AT 274.981/2007

2641. 8 MIN
E--\ my
, .12 . 0

'92.0
143.0
186.0
198.0
238 .. 5
2'79.0
295.2
338.4
351.9

BACKGROUND FOR
CPM ERROR

0.4638 27.75
0.6117 7.39
0.0574 30.84
0.3143 14.25
0.0656 28.52
0,.3116 12_07
o.000'0 0 ~ do
0.0595 11. 76
0.0704 17.32
0.106215.72

GELI DETECTOR 7
ENERGY 'CPM

511. 0 1. 0122
583.1 0.0800
609.3 0.0916
66~.6 0.0377
727.2 0.0256
846,. 00.·05B~
860.4 0.0351
911.1 0.0671
968.9 0.0428

100~.0 0.0417

OF 272.802/2007
'ERROR ENERGY

3.50 1120.3
21. 24 1173.2
26.43 1238.1
20.701332.5

0.00 1377.7
21..851461.·0

0.00 1586.0
33.40 1591. 0
55.35 1729.6
34.54 1764.5

CPM
0.0263
0.0356
0.0195
0.0388
0.0253
0.. 06JA
0.0060
0.0333
0.0116

,0.0201·

'ERROR
47.59
29.51

0.00
40.. 77

0.00
1.2.54

0.00
0.00
0.00

28.36

GELI STANDARD EFFICIENCY QC FOR DETECTOR G- 7 ON 10/ 2/ 7

HIGH RADIUM STANDARD LOW RADIUM STANDARD

NORMALISED % LENGTH IN NORMALISED % LENGTH IN
GMT YEAR CPM ERROR MINUTES GMT YEAR CPM ERROR MINUTES

71.872 7 1. 0395 11.486 39. 228.781 7 0.9974 7.749 23.
103.898 7 0.8806 8.120 30. 230.893 7 1.0167 8.008 32.
109.825 7 1.0019 9.030 22. 235.819 7 1.0523 14.305 27.
114.670 7 0.9891 8.186 29. 237.860 7 1. 0038 8.379 26.
127.663 7 o. 9841 7.790 44. 244.938 7 1.0507 12.319 35.
133.833 7 0.9924 7.542 27. 258.777 7 1.0466 12.929 31.
15 n .885 7 0.8859 11. 264 14. 265.711 7 1. 0175 9.504 24.
1,,',\ 032 7 0.9734 5.981 22. 265.864 7 0.8918 13.018 40.
1".J. 704 7 0.9383 4.693 21. 265.918 7 '1.0084 7.775 28.
175.828 7 0.9978 8.266 38. 272.730 7 0.9982 8.611 25.

AVERAGE 0.9683 0.051 AVERAGE 1.0213 0.023

CALIBRATION LINE FROM STANDARD FOR G- 7 OF 272.730 7
ENERGY= 2.711603 + 1.0071259*CH + -1.16542BE-06*CH**2
FWHM =SQRT( 1.9432 + 0.003194*ENERGY) (C060= 2.490)

EFFICIENCIES FOR GEOMETRY JR 7 CALIBRATED 50.000 2007

ENERGY % EFFCY ENERGY % EFFCY ENERGY % EFFCY ENERGY % EFFCY
50.0 5.023100 100.0 5.287100 300.0 2.551200 0.0 0.000000
55.0 5.347200 110.0 5.062500 500.0 1. 6991.00 0.0 0.000000
60.0 5.5'514~0 130.0 4.620300 700.0 1.276100 0.0 0.000000
65.0 5.663400 1.50.0 4.223800 1000.0 0.905100 0.0 0.000000
70.0 5.706100 170.0 3.881400 1400.0 0.637600
80.0 5.653400 190.0 3.588400 2000.0 0.429900
90.0 5.494600 250.0 2.931100 3000.0 0.279600
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*******************************************************************************
8811 8 GLS GSTOR 534
*******************************************************************************

rJPK
1
2
3
5
6

10
12

b 14
15

b 18
23

B 4
B 7
B 8
B 9
B 11
B 13
B 16
B 17
B 19
B 20
B 21
B ~2

,'-',
',.J'

ENERGY
26.5
30.3
47.1
70.1
89.5

241".3
304.6
351. 6
483.9
608.1

2015.3

62.8
92.5

185.4
238.1
294.7
338.1
510.5
582.6
909.6

1331.4
1460.9
1763.4

CPM %ERR COMMENT
0.64 9.'2 .......................................•.........
0.41 17.2 .......................................•.........
0.30 3,0.,8 NO GEN •.•.••• '" • • • . • • • • • . .• • • • • • • • •. • •• •• Pb2J.Os
0.4517.7 .

.,0,. no. 5,6 '" ,2. •• .•.•.•. " .•.•• •.•.• • • •.•.• '" • •.• • •".... • • •.• • .• .• .• .• •.• '" "'" ,Cd1.,Q:9
o. 08'41:5 Ra22 6 Th22 8 . . .. La140
0.05 79.7 Bal40 Th227s
0.09 55.6 Ra226s Pb214s
o.05 65.9 . . . • . .• . • .. ..,. . . . . .. . . . . .•.. . • . • . . '" ..••.• ;, ....~ .'.
0.1057.0 .....................•....... Sb125 Ra226s Bi214s
0.02 44 .• 0 .......................................•.........

REJECTED PEAKS
-0.0599.9 Th232s
-0.04 99.9 ..........•........................ Th234s Th227s
0.11 85 ..9 Cs137c U 2355 Ra226s

-0.05 99.9 Th228 Pb212s
0.01 99.9 Ra226 Ru103
0.05 97.1 Ac228 .

-0.04 99.9 Ac228 Th228 La140 Rul06 Na 22
0.01 99.9 Th228 .................................•.. T1208s
0.04 92.8 Th232s Ac228s

- 0 . 02 9 9 . 9 Co 60s
-0.01 99.9 K 40s
o. 00 99. 9 Ra22 6 .
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****************************************************************************
533

Pcr/GRAM
AT TZERO

ERROR
PCT

163.71001 GR

DPM
NOW

CPM·CORR
CNTG DECAY

8811 GLS 9 G-6 JR 274.981 7 867.52 MIN
LIBR=TTIH REF TIME= 268.896 7 100 rots in JAR
:J'~;;~"-"**',*"".**"**"**"" "..",*'''''••**_ ".. "'"

SPECIAL ANALYSIS
PK-ENERGY-GAMMABRANCHEFFICIENCY

KEVFRAC FRAC

;;It 4'04 .602E+11.DAYS
**** (1460.85) 0.1~0000

LAMBDA;;" 1. 506E-12
0.00722 0.284

DECAY~1.000E+00
3.575E+02 8

1G
<r 9.836E-01

3G
3.905E-02
1. 565E-01

Bc46 8.380E+01 DAYS
**** (8~9~2E) 1.000000
~120 (1120.52) 1.000000

LAMBDA= 8.271.E-03
0.01119 0.151
0.00916 0.495

DECAY= 9.509E-01
1.350E+01 s <
5.409E+01 818.48%

Co 60 1.921E+03 DAYS
**** (1173.21) 0.999200
**** (1332.48) 1.000000

LAMBDA= 3.608E-04
0.00879 0.140
0.00785 0.118

DECAY= 9.978E-01
1.597E+01 8
1. 509E+01 8

4G
< 4.405E-02
< 4.161E-02

Sb124 6.020E+Ol DAYS LAMBDA= 1.151E-02 DECAY= 9.323E-01 16G
**** (1691.00) 0.457000 0.00631 0.081 2.794E+018 < 8.244E-02

C8137 1.102E+04 DAYS LAMBDA= 6.290E-05 DECAY= 9.996E-01 3G
**** ( 661. 64) 0.851000 0.01431 0.177 1. 453E+01 8 < 3. 999E-02

Eu152 4.821E+03 DAYS
**** (121.78) 0.254000
,-',) ( 295.97) 0.004000
'- /* ( 344.31) 0.245000

768 ( 768.90) 0.000800
**** (963.36) 0.132000
**** (1112.04) 0.124000
1407 (1408.02) 0.198000

LAMBDA= 1.438E-04 DECAY= 9.991E-01 48G
0.04988 0.302 2.383E+Ol 8 < 6.561E-02
0.02688 2.213 2.058E+04 7.59% 5.668E+Ol
0.02391 0.236 4.024E+Ol 8 < 1.108E-01
0.01265 0.372 3.682E+04 18.30% 1.014E+02
0.01045 0.161 1.170E+02 8 < 3.222E-Ol
0.00922 0.149 1.301E+02 s < 3.583E-01
0.00747 0.070 4.714E+01 862.27% 1. 298E-01

Eu154 3.105E+03 DAYS
**** ( 123.07) 0.390000
**** (723.26) 0.202000
**** (1004.75)0.170000
**** (1274.49) 0.336000

LAMBDA= 2.232E-04
0.04958 0.305
0.01331 0.162
0.01008 0.147
0.00816 0.126

DECAY= 9.986E-01
1.576E+01 8
6.019E+01 8
8.554E+01 8
4.581E+01 8

48G
< 4.342E-02
< 1.658E-01
< 2.357E-01
< 1. 262E-01

8.266E-01
3.378E-'02
6.280E-02

Ir192
295 (

****(
**** (

7.402E+Ol DAYS
295.95) 0.290900
316.50) 0.1)30700
468.06} 0.476000

LAMBDA= 9.364E-03
0.02688 2.219
0.02553 0.246
0.01B85 0.194

DECAY= 9.446E-01 22G
2.838E+02 7.59%
1.~60E+01 s <
2.156E+01 8 <

T1208 5.133E+12 DAYS LAMBDA= 1.350E-13 DECAY= 1.000E+00 19G
**** (583.14) 0.860000 0.01583 0.207 1.520E+01 8 <r 4.184E-02

';Pb210
47 (

1.:633E+12 DAYS
46.50) 0.040000

LAMBDAi:::4.245E-'13DEGAY=:1.0'Q:O'E+OOIG
0.04546 1.194 6.564E+02 812.62% 1.806E+00

Bi212
2°5 (

~) (

Pb212
**** (

5.133E+12 DAYS
295.10) 0.000240
727.17) 0.066500

5.133E+12 DAYS
238.63) 0.431000

LAMBDA= 1.350E-13
0.02694 2.213
0.01325 0.174

LAMBDA=1.350E-13
0.03160 0.316

DECAY= 1.000E+00 22G
3.423E+05 7.59% 9.417E+02
1.972E+02 8 < 5.426E-01

DECAY= 1.000E+00 4G
2.322E+01 8 <r 6.390E-02
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Bi214 1.633E+12 DAYS
609 (609.30) 0.470000
71;8 ( 768.70) 0.050000

"1-",) (T1:2'0.'4D)0 .170000,
:. )6 (1207.00) 0.006000
1.2'38 (1238.30 ) 0 .060'000
1378 (1379.00) 0.050000
.140.7 (..140.8.00) 0.02.5000
"1.764 (17G4. 00) 0.170000

DECAY= 1.000E+00 48G
3.221E+02 s 7.58% 8.862E-01
5.889E+02 18.30% 1.620E+OO
3 .174iE+'021'8 .4'8>% 8. '732E.:.'01.
1. 367E+03 55.02 % 3.762E+00
2 .536E+02 58.59'% 6.977E-'0.1
4.472E+02 36.67% 1.230E+00
3.733E+02 62.27:% 1. o27E+0 0
2.585E+02 28.04% 7.114E-01

DECAY:; 'i. 000E+0023G
5.464E-01
1.362E+OO
3.822E+OO
1.190E+00
1.152E+OO
1.012E+02

42.34%
7.50%

29.32%
7.59-%

5 6.21.%
18.30%

1.986E+02
4.950E+02
1.389E+03
4.324E+02
4.188E+02
3.680E+04

LAMBDA= 4.245E-13
0.01529 2.314
0.01265 0.372
0.00'91:'60.494
0.00857 0.070
0.00838 0.127
0.00761 0.170
0.00747 0.070
0.00607 0.267

LAMBDA=4.245E-13
0.05819 0.254
0.03128 1.177
0.02974 0.330
0.02693 2.213
0.02351 3.544
0.01265 0.372

0.022000
0.076000
0.008000
0.190000
0.360000
0.000800

( 53.20)
( 241.90)
( 258.80)
( 295.20)
( 352.00)
( 768.40)

53
242
259
295
352
768

Ra226 5.851E+05 DAYS
18~ (186.10) 0.040000
242 ( 242.00) 0.078000
259 (259.00) 0.005800
295 (295.20) 0.201000
352 (351.96) 0.393000
609 (609.32) 0.484000
768 (768.40) 0.053200
933 (934.10) 0.033400

1120 (1120.30) 0.160000
1?~8 (1238.10) 0.062000
J-~ 3 (1377.60) 0.041800
" ,) 7 (14 08 . 00) 0 . 026000
1730 (1729.60) 0.030700
1764 (1764.50) 0.166000

LAMBDA= 1.185E-06
0.03787 1.430
0.03127 1.177
0.02972 0.330
0.02693 2.213
0.02351 3.544
0.01529 2.3~4

0.01265 0.372
0.01073 0.372
0.00916 0.494
0.00838 0.127
0.00762 0.170
0.00747 0.070
0.00618 0.065
0.00607 0.267

DECAY= 1.000E+00 48G
9.441E+02 511.26% 2.598E+00
4.824E+02 7.50% 1.327E+OO
1.917E+03 29.32% 5.274E+00
4.088E+02 7.59% 1.125E+00
3.836E+02 5 6.21% 1.055E+00
3.128E+02 5 7.58% 8.606E-01
5.533E+02 18.30% 1.522E+OO
1.037E+03 23.25% 2.855E+00
3.372E+02 18.48% 9.277E-Ol
2.454E+02 58.59% 6.751E-Ol
5.344E+02 36.67% 1.470E+00
3.590E+02 62.27% 9.877E-01
3.413E+02 74.78% 9.390E-Ol
2.648E+02 28.04% 7.287E-01

Th227 7.951E+03 DAYS LAMBDA= 8.718E-05 DECAY= 9.995E-01 48G
**** ( 49.80 ) 0.087000 0.05585 0.253 5.210E+Ol s < 1.434E-01
**** ( 79.70 ) '0.018000 0.05957 0.303 2.830E+02 5 < 7.791E-Ol
**** ( 94.00 ) 0.013500 0.05657 0.321 4.206E+02 5 <r 1.158E+00
**** ( 210.60) 0.012600 0.03464 0.295 6.751E+02 5 < 1.858E+00
**** ( 236.00) 0.115000 0.03186 0.302 8.242E+01 s < 2.269E-01
**** ( 254.70) 0.009100 0.03010 0.259 9.472E+02 s < 2.608E+00
**** ( 256.20) 0.063000 0.02997 0.263 1.395E+02 5 < 3.841E-01
**** ( 285.60) 0.016500 0.02761 0.258 5.655E+02 s < 1. 557E+00
**** ( 300.00) 0.018900 0.02660 0.235 4.665E+02 5 < 1.284E+00
**** ( 3D~. 40:) 0.0'1-3500 0.0263'1 0.247 6. 960Ei;o2 s < 1.916E+00
**** ( 329.90) 0.029000 0.02472 0.238 3.318E+02 5 < 9.134E-01
**** ( 334.40) 0.011500 0.02446 0.237 8.414E+02 s < 2.316E+00

352 ( 350.50) 0.000800 0.02359 3.544 1.878E+05 6.21% 5.171E+02

Ac228 5.133E+12 DAYS LAMBDA= 1. 350E-13 DECAY= 1. O'OOE+OO 41G
,*<k'!k'*-(9-1:l,.:;rO)_0~25:DO:000 .,.0':10:96 O. .1746 co:S54E+'t)ls <xl .749E-01

Th230 2.812E+07 DAYS LAMBDA= 2.465E-08 DECAY= 1.000E+00 8G
**** ( 68 . 00) 0.005900 0.06080 0.301 8.393E+02 5 < 2.309E+00

'T\ .2 5.113E+12 DAYS LAMBDA= 1. 356E-13 DECAY= 1.000E+00 42G
\,.J* ( 911.10 ) 0.250000 0.01096 0.174 6.357E+01 5 <r 1.749E-Ol
**** ( 968.90) 0.150000 0.0:1040 0.:169 1.0-81E+025 <r 2.973E-Ol
**** ( 63.81) 0.010101 0.06071 0.309 5.045E+02 5 <r 1.388E+00
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Th234 1.633E+12 DAYS LAMBDA= 4.245E-13 DECAY= 1.000E+00 lOG
**~* (92.30) 0.999999 0.05697 0.301 5.290E+00 8 <r 1.455E-02

p. -4m 1. 633E+12 DAYS
: )9 ( 257. 90) 0.000480
*"'.** (1001.03) 0.006000

DECAY= 1.000E+00 34G

DECAY=1.000E+00 48G
2.309E+04 29.32% 6.353E+01
2.456E+03 8 < ·6.759E+00

U 235
73 (
85 (

,****,(
186 (
242 (

2.57.1E+l1 DAYS
72.81) 0.004000
84.24} 0.051000

243.7S) 0 . 1'3~2600
185.72) 0.540000
240.93) 0.000700

LAMBDA=4.24:5E-13
0.02982 0.330
0.01012 0.149

LAMBDA=2.696E-12
0.06051 3.184
0.0.5873 3,.323
0.04'511 0.308
0.03792 1.430
0.03137 1.177

1.316E+04
1. .1.1:9?t03
5.143E+01
6.983E+01
5.358E+04

5.24%
4.85-%

8<
811.26%

7.50%

3.620E+Ol
3.053E+OO
1.415E'-01
1.921E-01
1.474E+02

Am241
**** (

1.582E+05 DAYS
59.54) 0.359000

LAMBDA= 4.381E-06
0.06016 0.280
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DECAY= 1.000E+00 ·41G
1.299E+01 8 < 3.574E-02



****************************************************************************
88'11 GLS 9 G-6 JR 274.981 7 867.52 MIN 163.71001 GR 533
LIBR=TTIH REF TIME= 268.896 7 100 mLs in JAR

'<*r'***,***,*,*,*********,*'***""**'**********'*'*****'*'**'*****'********'**'*'****'****'****/\ '

\. )
* -K:*'*****'* *** *,*'* * ****** * **** ** * **,***** ************* ** ***** ** * **** * **,* ** '* ****
* Group 8811 * Time of count 274.981 2007 *
,* Sample~ ...........•... ~ . . .. . . ....9 * RenerenceGMT ... ~ .. ,.. 268.:896 2007*
*E1emen:t. . . . . . . . . . . . . . . . . . . . . . . . .. * Elapsed Live Tm.......... 867.5167 *
* J-Ype,code ~ ,. .. ~GLS *P~~cl ,Titne',Pct,.,,~ ' •. ," .. ,.,O.D0.1$21 *

<~*IIL":'.". ' 'QC-DUP#362971 * BaC'kground 'GMT 272.802 2007 *
* Geometry, detector JR-6 * Standard GMT 272.710 2007 *
* Aliquot 163.71 * Days since TO 6.085266 *
* Unit of Aliquot GRAM * Time on. . .. .. . 16: 32PDTI-OCT'*
* Data Sheet Units pcr /GRAM '* Time off 6 :59 PDT 2-0CT '*
* Library TTIH * Calc Time 15:31 02-0CT-07 *
***************************************************************************
* Slope 0.992709 * Width slope 0.016255 *
* Intercept 1.733058 * Width offset ..............•... 0.0 *
* X**2 TERM•••••.••• -0.12655339E-05 * Sensitivity 4. *

NP:[7,67]533.GSP 31 PEAKS

****************************************************************************
PK IT ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF K FIT

1 6 23.1 20 8 389 1. 85 583 , 21. 5 6'.72E-ol 8.30.098 0 87.50
2 6 25.9 20 8 1950 2.82 915 24.4 1. 05E+00 8.90.140 0 0.00
3 0 32.4 29 4 1966 3.36 39 30.9 4.51E-02161.10.273 0 0.00
4 0 46.6 41 9 4861 1. 79 1036 45.2 1.19E+OO 12.60.810 a 0.00
t:; 0 53.1 50 6 3398 1.33 221 51. 7 2.54E-01 42.3 5.84 0 0.00

/', 0 63.0 59 7 5103 1.41 322 61. 7 3.72E-01 36.9 6.06 0 0.00

'-. J 10 72.8 68 14 4605 1. 89 2762 71. 6 3.18E+00 5.2 6.04 0 84.30
-8 10 75.1 68 14 4501 1. 89 6126 73.9 7.06E+00 2.5 6.01 0 0.00
9 0 85.4 81 8 5445 3.51 2883 84.3 3.32E+00 4.9 5.84 0 0.00

10 0 92.7 90 5 3084 1.93 577 91.6 6.66E-01 15.0 5.68 0 0.00
11 0 186.1 183 8 4399 1. 90 1705 185.8 1.97E+00 7.2 3.79 0 0.00
12 4 239.0 235 12 3365 2.67 817 239.1 9.42E-01 13.1 3.17 0 7.72
13 4 242.0 235 12 2032 1.52 1021 242.1 1. 18E+00 7.5 3.13 0 0.00
14 0 258.8 256 7 2419 3.79 287 259.0 3.30E-01 29.3 2.98 0 0.00
15 0 295.0 291 9 2737 2.11 2390 295.5 2.75E+00 4.5 2.70 0 0.00
16 0 351.7 347 11 2664 2.11 4070 352.7 4.69E+00 3.0 2.40 0 0.00
17 0 511.1 509 12 1817 3.13 1966 513.5 2.27E+00 5.0 1. 77 0 0.00
18 0 582.8 581 9 1212 2.33 383 585.8 4.42E-Ol 17.2 1. 60 0 0.00
19 0 609.1 606 12 1467 2.74 3153 612.3 3.63E+00 3.1 1.55 0 0.00
PK IT ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF K FIT
20 0 768.2 70:1 TO 919 2.84 323 772.9 3.72E-Ol 18.3 1.28 0 0.00
21 0 911.6 913 11 759 3.00 412 917.6 4.75E-Ol 14.4 1.11 0 0.00
22 0 933.1 933 16 994 6.00 323 839.3 3.72E-01 23.2 1. 08 0 0.00
23 0 968.0 967 16 987 6.09 397 974.6 4.57E-Ol 18.8 1.05 0 0.00
24 0 1120.1 1121 14 822 3.91 828 1128.2 9.55E-Ol 8.20.926 0 0.00
25 0 1205.8 1212 7 367 2.38 61 1214.8 7.03E-02 55.00.868 0 0.00
~26 0 ".1237.'B 12~3 11 :'607 ~.~.2;4 29:3 12-'47.1 3.3'B~";Ol nfL'SD .8\4':8 0 '0.00
27 0 1377.5 1382 15 561 5.53 148 1388.3 1. 70E-01 36.70.764 0 0.00
28 0 1407.4 1416 10 346 2.69 60 1418.5 6.97E-02 62.30.748 0 0.00
2S 0 1461.1 1465 20 552 4.56 2410 1472.9 2.78E+00 3.20.726 0 0.00
3 r 0 1729.7 1737 16 228 4.61 149 1744.6 1.72E-Ol 25.30.628 0 0.00

,..:.-" 0 1764.3 1769 21 278 4.05 640 1779.6 7.38E-01 7.70.616 0 0.00
_-..)Ivj=SQRT ( 4.65731E+00 + 1.03021E-02 *E)

T**r.************************************************** *************************
BACKGROUND INFO 8811 GLS 9 274.981 7 G- 6
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*******************************************************************************

v--------PEAK---------v v------BACKGROUND------v
:~--J ~GY .CPM %ERROR ENERGYCPM'%ERROR

-63.03 0.3717 36.89 62.00 0.4705 16.43.
92.70 0.6657 15.03 92.00 0.8142 13.56

186.12.1.965.9 7.20 186 .. ·0·00.5359 14 ..33
239.02 0.9419 13.15 238.60 1.4722 15.22

. 2.95,,~ 02 2. 75,46 4.,4J3.2.9·5~~.O 0...54.1$..21_..04
3:5'1.70 4. 6910 2 .96 35i .901. 1473 14.:90
511.11 2.2667 4.98 511.00 2.8009 .5.39
582.82 0.4417 17.18 583.10 0.7431 18.35
609.13 3.6343 3. o.S 60.9.30 1. 3204 10.29
91.1.58 0.475214.38 911.10 0 ..586.1 9.09
968.03 0.4572 18.77 968.90 0.5197 14.70

1120.12 0.9546 8.16 1120.30 0.4605 10.34
1237.76 0.3383 17.48 12~8.10 0.210B 2.1.63
1461.11 2.7781 3.24 1461.00 4.3193 9.83
1729.74 0.1715 25.30 172~.60 0.1067 20 . .14
1764.34 0.7377 7.66 1764.50 0.4709 10.40

8 PEAKS REJECTED BY BACKGROUND

v------~T----v

CPM'%ERROR

- 0.098·8259. 30R
- 0.1485 lOO. 32R
1.4301) 11.26

-0.5302 48.29R
2 ..2J..2,6 tl. 59.,
3.54376 .. 21

-0.5342 35. 27R
-0.3014 51.78R
2.3.139 7.58

-0.1.110 7B.IIR
- O. 0625lB3 .77R

0.4941. 18.48
o.1274 58. 59

-1.5412 28.16R
0.0648 74.78
o.2668 28. 04

*******************************************************************************
BACKGROUND INFO 8811 GLS 9 274.9B1 7 G- 6 BG DATE 272.802 7
*******************************************************************************

v--------PEAK~--------v v------BACKGROUND------v v- -----NET- - --v
ENP'R.GY CPM %ERROR ENERGY CPM %ERROR CPM %ERROR

f'--"
0.3717 36.89 62.00 0.4705 16.43 -0.0988159.30R\ )3.03

--92.70 0.6657 15.03 92.00 0.B142 13.56 -0 .1485l00. 32R
186.12 1.9659 7.20 186.00 0.5359 14.33 1. 4300 11.26
239.02 0.9419 13.15 238.60 1.4722 15.22 -0.5302 48.29R
295.02 2.7546 4.48 295.20 0.5419 21.04 2.2126 7.59
351.70 4.6910 2.96 351.90 1.1473 14.90 3.5437 6.21
511.11 2.2667 4.98 511.00 2.8009 5.39 -0.5342 35.27R
582.82 0.4417 17.18 5B3.10 0.7431 1B.35 -0.3014 51.78R
609.13 3.6343 3.05 609.30 1. 3204 10.29 2.3139 7.58
911. 58 0.4752 14.38 911.10 0.5861 9.09 -0.1110 7B.I1R
968.03 0.4572 18.77 968.90 0.5197 14.70 -0.0625183.77R

1120.12 0.9546 8.16 1120.3Q 0.4605 10.34 0.4941 1B.48
1237.76 0.3383 17.48 1238.10 0.2108 21.63 0.1274 58.59
1461.11 2.7781 3.24 1461.00 4.3193 9.83 -1. 5412 2B.16R
1729.74 o.T715 25.30 1'729.60 0.1067 20.14 0.0648 74.78
1764.34 0.7377 7.66 1764.50 0.4709 10.40 0.2668 28.04

8 PEAKS REJECTED BY BACKGROUND

*******************************************************************************
INTERFERING ISOTOPE ANALYSIS 8811 GLS 9 274.981 7 G- 6

.,**.*.**.********'*"!'ir*c*****.,*,,*,* **iIr;;oJr*"1.<:****'*'*'**** ****'***'.*.*****'**'*****,* **,*'**-**-*'******.** '*
SPANF TABLE SAVED IN GSTOR SAYS NATO NOT REQUIRED
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QC USED IN DATA REDUCTION OF SAMPLE 8811 9 GLS RUN AT 274.981/2007

GELI DETECTOR 6
E\ ~GY
" )2.0

-9"2.0
143.0
186.0
198.'0
238.. 6
279:.0
295.2
338.4
351.9

BACKGROUND FOR
CPM', ERROR.

0.4705 16.43
0.8142 13.56
0.1882 0.00
O. 53~i9 14.33
0.1669 0.00
1.47-?f, . 15 ..22.
0.T16'1 0.0'0
0.5419 21.04
0.2527 26.75
1.1473 14.90

ENERGY
511. 0
583.1
609.3
661-.6
727.2
,846 •. .0,
860.4
911.1
968.9

1001.0

CPM
2.8009
0.7431
1.3204
0.1709
0.1836
.0.OSg9
0.1162
0.5861
0.5197
0.0936

OF 272.802/2007
ERROR ENERGY

5.39 1120.3
18.35 1173 .2
10 . 29 1238 . 1
54.181332.5
23.04 1337.7
0~,OO1.461.0

.18.50 1586.0
9.09 1591.0

14.70 1729.6
0.001764.5

2641.7 MIN
CPMERROR

0.4605 10.34
0.0379 0.00
0.2108 21. 63
0.0716 0.00
0.0000 0.00

,4.33:9.3 ,9.,83
0.OT73 0.00
0.1925 19.95
0.1067 20.14
0.470910.40

GELI STANDARD EFFICIENCY QC FOR DETECTOR G- 6 ON 10/ 2/ 7

HIGH RADIUM STANDARD LOW RADIUM STANDARD

NORMALISED % LENGTH IN NORMALISED % LENGTH IN
GMT YEAR CPM ERROR MINUTES GMT YEAR CPM ERROR MINUTES

187.979 7 1.0053 14.210 23. 61.811 7 1.3744 14.949 20.NG
194.992 7 1. 0068 13.351 29. 69.906 7 1. 3635 14.524 20.
207.753 7 1. 0155 14.364 58. 76.810 7 1. 3438 13.154 35.
223.821 7 0.9971 14.563 22. 81. 696 7 1.3658 13.879 25.
230.795 7 1.0016 13.550 25. 104.028 7 1. 3821 15.760 22.
237.814 7 1.0021 13.672 25. 110.905 7 0.9898 14.446 38.*
244.906 7 0.9920 12.742 24. 124.980 7 0.9907 14.749 36.*

?~ 758 7 0.9774 13.193 24. 133.855 7 0.9852 15.294 24.*
, ).838 7 1.0076 13.473 34. 154.043 7 0.9860 15.339 32.*

t

.2'/2.710 7 0.9943 13.548 26. 216.995 7 1.0022 16.665 21. *
AVERAGE 0.9999 0.011 AVERAGE 0.9908 0.0,07

CALIBRATION LINE FROM STANDARD FOR G- 6 OF 272.710 7
ENERGY= 1.733058 + 0.9927092*CH + -1.265534E-06*CH**2
FWHM =SQRT( -2.4382 + 0.016256*ENERGY) (C060= 4.384)

EFFICIENCIES FOR GEOMETRY JR 6 CALIBRATED 29.000 2007

ENERGY % EFFCY ENERGY % EFFCY ENERGY % EFFCY ENERGY % EFFCY
50.0 5.652300 100.0 5.512700 300.0 2.660400 0.0 0.000000
55.0 5.891700 110.0 5.268400 500.0 1.792700 0.0 0.000000
'6.0.0 6.024200 130 :0 4.801100 700.0 1.368100 0.0 0.000000
65.0 6.077200 150.0 4.388400 1000.0 1.012600 0.0 0.000000
70.0 6.072400 170.0 4.034000 1400.0 0.750900
80.0 5.951400 190.0 3.731100 2000.0 0.541800
90.0 5.748900 250.0 3.052100 3000.0 0.379700

~
\j
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*******************************************************************************
8811 9 GLS GSTOR 533
*******************************************************************************

CPM %ERR COMMENT
0.67 8.3 ....................................•.•..........
1.05 8.9 .

/
0 "OS 99 ..9 .. . . . . • . • . . . . . . . . • . • . . .. . ..,. . •....
1.19 12.6 Pb210s
.0 .•.25. ..4.2,.·3· .•••• .• • • • • ••.• • .• .• •.• ..• • • •.• •.•• •.• • .•.•.• ," •• • • •.• .• .• • .•.• ". '. ,.. •
3 .18 5 .2 .
7.06 2.5 .
3.32 4.9 Cs136
1043 1.1 ..3 .........................•... .Cs136U 235sRa226s
1.18 7 . 5 Ra226 Th22 8 LaI4,O
0.33 29.3 Ra226 AgIIO
2.21. 7.6 Ra226 ~ " Ru1'03
3 . 54 6 . 2 Ra2 2 6 s Pb214 s
2.31 7.6 Ru103 Ra226s Bi214s
o.37 18.3 Ra22£ .
o.37 23. '2 Ra22 6 ................................•. .
o.49 18. 5 Ra22 6 S c 46 s
0.07 55.0 ......................................•..........
0.13 58.6 Ra226 ................................•..........
0.17 36.7 Ra226 La140c
0.07 62.3 Ra226 Cs134+ Eu152s
o.06 74. 8 Ra22 6 ................................•. .
0.27 28.0 Ra226 ................................•..........

REJECTED PEAKS
-0.1099.9 Th232s
-0.15 99.9 Th234s Th227s
-0.53 48.3 Th228 Pb212s
-0.53 35.3 Th228 La140 Ru106 Na 22
-0.30 51. 8 Th228 T1208s
- 0 . 11 78. 1 Th2 3 2 s Ac228 s
-0.06 99,'9 Ac2'28 Sb124 Th232s
-1.54 28.2 K 40s

ENERGY
23.1
25.9
32.4
46.6
53.1
72.8
75.1
85.4

186.1/
242.0
258.8
295.0 ,/
351.7('
609.1 (
768.2
933.1

1120.1
1205.8
1237.8
1377.5
1407.4
1729.7
1764.3

63.0
92.7

239.0
511.1
582.8
911. 6
968.0

1461.1

rJ 6
1. 10
B 12
B 17
B 18
B 21
B 23
B 29

~~.)PK
1
2
3
4
5
7
8
9

.b 1J.
13
14

b 15
b 16
b 19

20
22

b 24
25

b 26
27
28

b 30
b 31
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r-.

2:::"--OCT-07
Thermo/NUtech Ge(Li) Analysis Report

PAGE 1

[;.iLiCLIDE MDA PCI

(/)/hJ to- ur..o1
+/- ACT ERR

2 sigma
'kERR

2 sigma

G21-124-ST-OOl
TZERO = 267.719 2007

00049592 TMA '# (GLS) 8811 1
45.7300 GRAM Aliquot

Co 1..,0
(; s 137
Eui52
£:u154
T1208
Pb210
Bi212
Pb212
Bi214
Pb214
hi·-"j":)~
\·~dt:_c..b

1-\c.228
TI-:230

Th234
F' a;234m
U 235
l-'\m241

4. 818E+OO
1. 672E-Ol
2. 025E-Ol
1. 429E+OO
4. 987E-Ol
2.07SE-Ol
1. 798E+Ol
2. 396E+OO
3. 218E-Ol
4. 41SE-Ol
4. 553E-Ol
4. 287E:-Ol
8. 842E-Ol
3. 077E+Ol
8. 243E-Ol
1.174E-Ol
2. 893E+Ol
7. 339E-Ol
7. 534E-Ol

( 4. 818E+OO DET LIM
.::: 4. 566E-Ol DET LIM
.( 2. 02sE-Ol DET LIM
.( 1. 429E+OO DET LIM
<: 4. 987E-Ol DET LIM
.( 2. 07sE-Ol DET LIM
<: 1. 798E+Ol DET LIM
<: 2. 396E+00 DET LIM
<: 3. 218E-01 DET LIM

(5.202 +/- 4. 901 ) E-Ol 94.21.
(7. 031 +/- 4.390) E-Ol 62.4%
(5.052 +/- 4.760) E-Ol 94.2%

.:: 8. 842E-Ol DET LIM
<: 3. 077E+Ol DET LIM
.~ 1. 455E+OO DET LIM"
.( 1. 173E-01 DET LIM
.( 2. 893E+Ol DET LIM
.( 7. 339E-01 DET LIM
<: 7. 534E-Ol DET LII"I

/-~ ------------------------------------------------------------------------~
'---,,::;;2t-233-SL-002S 00049593 TMA # (GLS) 8811 2

TZERO - 268.8912007 113.0200 GRAM Ali~uot

~~. 4·0 2. 753E+OO <: 2. 753E+OO DET LIM
C:D 60 1. 21,3E-Ol .::: 1.213E-01 DET LIM
Cs137 1. 183E-Ol .::: 1. 183E-Ol DET LIM
Eu152 9. 306E-Ol .::: 9. 306E-Ol DET LIM
Eu154 3. 504E-Ol ...... 3. 504E-Ol DET LIM'-
T1208 1. 272E-Ol ,~ 1. 272E-Ol DET LIM'-
Pb210 1. 294E+OO (3. 482 +/- 0.932) E+OO 26. 8/.
Bj,212 1. 479E+OO <: 1. 479E+OO DET LIM
Pb2:i.-2 1. 81BE-Ol <: 1.818E-Ol DET LIM
B i2l.4 2.20SE-01 (3. 153 +/- 0.292) E+OO 9. 31.
Pb214 2. 677E-Ol (3. 625 +/- O. 314) E+OO B. 7~~

Ra226 2. 141E-Ol (3. 062 +/- 0.284) E+OO 9. 3/.
Ac228 5. 227E-Ol <: 5. 227E-Ol DET LIM
Th230 6. 338E+OO <: 6. 338E+OO DET LIM
Th232 5. 227E-Ol <: 5. 227E-01 DET LIM
Th234 4.092E-02 ,~ 4. 092E-02 DET LIM.~

Pa234m 2. OOSE+Ol .( 2. 005E+Ol DET LIM
U 235 4.032E-Ol <: 4.032E~Ol DET LIM
AfTt241 1.012E-Ol <: 1. 012E-Ol DET LIM
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2!:;--OCT-07
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"IUCLIDE
.,~-,

,.,.J'

MDA PCI +1- ACT ERR
2 sigma

'l.ERR
2 sigma

021-233-SL.-00IN
-- iZERO = 268. 896 2007

00049594 Tl"lA # (GLS) 8811 3
163.7100 GRAM Aliquot

i-'. 40
Co 60
Csi37
Eu152
Eu 154·
T1208
Pb210
Bi212
Pb212
Bi214
Pb214
Ra226
~\c228

Th230
'Th23~

°Th;234
Pa234m
U 235
{:;lin241

4.563E-Ol
5. 387E-02
4. 118E-02
3. 126E-Ol
L 382E-Ol
4. 777E-02
8. 373E-Ol
5. 479E-Ol
8.911E-02
9. 230E-02
1. 056E-Ol
8. 963E-02
2. 106E-Ol
3. 902E+00
1. 691E-Ol
2. 354E-02
7. 161E+OO
1. 879E-Ol
5. 734E-02

-( 8.450E-Ol
<: 5. 387E-02
<: 4. 118E-02
<: 3. 126E-Ol
<: 1. 3B2E-O 1
<: 4. 777E-02

(1.957 +/- 0.643) E+OO
<: 5. 479E-01
<: 8.9l1E-02

(2. 028 +/- O. 137) E+OO
(2.383 +/- O. 138) E+OO
(1. 969 +/- O. 133) E+OO

<: 2. 106E-01
<: 3. 902E+OO

(2.412 +/- 1.673) E-Ol
<: 2. 354E-02
<: 7. 160E+OO
<: 1. 879E-Ol
<: 5. 734E-02

DET 'LIM
DET LIM
DET LIM
DET LIM
DET LIM
DET LIM

32. 8'l.
DET LIM
DET LIM

6.7'l.
5.81.
6. 7i~

DET LIM
DET LIM

69.41.
DET LIM
DET LIM
DET LIM
DET LIM

~ ~ -------------------------------------------------------------------------
·. .../O~2:i-12i-SL-005 00049595 TMA # (GLS) 8811 4

TZERO - 269.649 2007 44.6000 GRAM Aliquot

i/;' 40 1. 486E+OO <1. 839 +/- 1.632) E+OO B8. B~~

Co 60 1. 660E-Ol <: 1. 660E-01 DET LIM
(: s 137 1. 636E-Ol -::: 1. 636E-01 DET LIM
Eui S2 1.052E+00 <: 1. 053E+00 DET-LIM
EU154 4. 422E-Ol ~ 4. 423E-Ol DET LIM<'-

T1208 1. 771E-01 <: 2. 087E-01 DET LIM
Pb210 -, 127E+OO (3. 386 +/- 1. 504) E+OO 44.41.c:...

Bi212 2. 233E+OO .( 2. 233E+OO DET LIM
Pb212 2. 799E-Ol .:: 3. 200E-Ol DET LIM
Bi214 3. 612E-Ol <: 3. 612E-Ol DET LIM
Pb214 3. 708E-Ol .( 5. 06SE-Ol DET LIM
Ra226 3. S07E-01 .( 3. 507E-01 DET LIM
Ac228 6. 816E-01 .( 6. 8i6E-01 DET LIM
Th230 1. 613E+01 .( 1 . 613E+Ol DET LIM
'Th232 6. 816E-O! .:: 6. 8i6E-Oi DET LIM
-rh234 2. 360E-Ol .( 2. 360E-01 DET LIM
Pa234m 2. 461E+Ol .::: 1. 112E+02 DET LIM_.

B. 313E";Ol 1. 092E+OO DET LIMU 235 .:
:·\rr~;'?4l 2. 316E-Ol <: 2. 3i6E-Ol DET LIM
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;··.ir"jCLIDE pcr +i- ACT ERR
2 sigma

I..ERR
2 sigma

8:4526-SEP-07
TZERO::: 268. 657 2007

00049596 TMA # (GLS) 8811 5
38.0700 GRAM Ali~uot

~-\ 40 1.56SE+OO (2.950 +/- 2.508) E+OO 85.01..
Co 60 1. 970E-01 .~ 1. 970E-01 DET LIM,~

Cs137 1. 8bbE-Ol ~:: 1. 8bbE-01 DET LIM
Eu152 1. 392E+OO <: 1. 393E+OO DET LIM
Eu154 4. 76lE-01 <: 4. 7blE-O! DET LIM
T1208 1. 827E-01 .:~ 1. 827E-Ol DET LIM
Pb210 1. 548E+01 .::: 1. 548E+01 DET LIM
Bi212 2. 5:!.OE+OO .( 2. 510E+00 DET LIM
Ph212 2. 731E-Ol ,. 2. 731E-Ol DET LIM....-
Bi214 3. 823E-Ol .:~ 3. 823E-Ol DET LIM
Pb214 3.b18E-01 <: 3. 6l8E-Ol DET LIM
Ra226 3. 713E-01 <: 3. 713E-Ol DET LIM
Ac228 7. 994E-01 -- 7. 994E-01 DET LIM.....
Th230 2. 774E+Ol .( 2. 774E+Ol DET LIM
Th232 7. 994E-01 <: 7. 994E-Ol DET LIM
Th234 1. 142E-Ol .~ 1. 142E-Ol DET LIM".
P,:-.. 234m 2. 893E+Ol .( 2. 893E+Ol DET LIM
I! 235 7. 297E-01 ...::: 7. 297E-0! DET LIMv

Am211·1 6. 669E-01 <: 6. 669E-01 DET LIM

,~~ -------------------------------------------------------------------------
~. jJ21-344-CL-001 00049597 TMA # (GLS) 8811 6

TZERO::: 269.9412007 61.4400 GRAM Aliquot

h 40 5. 743E+00 <: 5. 743E+00 DET LIM
Co 60 2.S55E-OI -:'" 2. SSSE-Ol DET LIM
Cs137 2. 252E-01 0( 2.2S2E-Ol DET LIM
Eu152 1. 741E+00 .:: 1. 741E+00 DET LIM
Eu154 6. S45E-01 .( 6. 545E-01 DET LIM
T120B 2. SI7E-O! <: 2. S17E-01 DET LIM
PIJ210 2. 818E+OO (6. 874 +/- 2.239) E+OO 32. 61..
Bi212 2. 961E+00 .( 2. 961E+00 DET LIM
1='0212 3. 843E-01 <: 3. 843E-01 DET LIM
Di214 5. I83E-01 .( 5 . 183E-Ol DET LIM
Pb214 5. 185E-01 ~ 5. l8SE-01 DET LIM-....
Ra226 5.034E-Ol .::: 5.034E-01 DET LIM
Pir.:228 1.046E+00 <.. 1. 046E+00 DET LIM
Th230 1. 269E+Ol 0( 1. 269E+OI DET LIM
Th232 1.046E+00 <: 1. 046E+00 DET LIM
Th234 8.408E-02 .( 8.408E-02 DET LIM

; Pa234m 4.119E+01 0( 4.119E+01 DET LIM
.~

U 235 7.7S4E-Ol 0( 7. 754E-01 DET LIM
Am;!41 1. 940E-01 .( 1. 940E-01 DET LIM
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pcrMDA +/- ACT ERR ~ERR

___________________~_S.i..g.m.Cla---2<::..-~s-J..j~gillm.da--

l\JUCLIDE

,.---')-------
'~----j~

GC-LCS #62969
TZERO: 297. 863 2007

00049598 TMA # (GLS) 8811 7
1.0000 SMPL Aliquot

fA, 40
'. Co 60

Cs137
Eu152
Eu154
T1208
Pb210
Bi212
Pb212
Bi214
Pb214
Ra226
Ac228
Th230
Th232
Th234
Pa234m
U 235
Am241

9. 304E+01
9. 266E+00
1. 430E+Ol
1. 119E+02
2. 456E+01
1. 147E+Ol
2. 005E+02
1. 541E+02
1. 720E+Ol
2. 381E+01
2. 507E+Ol
2. 312E+01
6. 165E+Ol
7. 132E+02
6. 165E+01
4. 477E+OO
2.308E+03
3. 313E+Ol
1. 936E+01

•.: 9. 304£+01
(5. 103 +/- 0.275) E+02
(5.275 +/- 0.238) E+02

< 1. 119E+02
< 2. 456E+Ol
< 1. 147£+01
< 2. 005E+02
< 1. 541E+02
<: 1. 720E+0 1
<: 4. 645E+01
<: 3. 744E+01
<: 4.511E+01
<: 6. 164E+Ol
<: 7. 132E+02
.( 6. 164E+Ol
<: 4. 477E+OO
< 2.308E+03
(' 3.313E+Ol

(5.407 +/- 0.213) E+02

·DET LIM
5.41.
4. 5~~

DET LIM
DET LIM
DET LIM
DET LIM
DET LIM
DET LIM
DET LIM
DET LIM
DET LIM
DET LIM
DET LIM
DET LIM
DET LIM
DET LIM
DET LIM

3.9~

.---- -------------------------------------------------------------------------\
\ ...YC-BLANK #62970 00049599 TMA # (GLS) 8811 8.

TZERD = 297. 863 2007 1.0000 SMPL Aliquot

II, 40 2. 779E+02 ,~ 2. 779E+02 DET LIM,-
Co 60 9. 527E+00 .( 1. 490E+Ol DET LIM
Cs137 1. 137E+01 .:: 1. 626E+Ol DET LIM
Eu152 8. 268E+01 .( 8. 268E+Ol DET LIM
Eu 154 3.013E+Ol .:: 3. 013E+01 DET LIM
T1208 1. 226E+Ol .( 1. 226E+01 DET LIM
Pti210 1.050E+03 .( 1.050E+03 DET LIM
Bi212 1.405E+02 -=: 1.405E+02 DET LIM
Ph212 2.060E+Ol <: 3. 129E+Ol DET LIM
Bi.21.4 2. 532E+01 < 2. 532E+Ol DET LIM
Pb214 2. 510E+Ol ,~ 3. 491E+Ol DET LIM...
Ra226 2. 458E+Ol <: 2. 458E+Ol DET LIM
Ar.228 4. 681E+01 <: 4. 681E+01 DET LIM
Tti230 1. 971E+03 .( 1.971E+03 DET LIM
Th232 4. 681E+Ol .( 4. 681E+Ol DET LIM
Th234 6. 997E+OO .:~ 6. 997E+00 DET LIM
Pa234m 1. 667E+03 .( 1. 667E+03 DET LIM
U 235 4.808E+Ol < 4. 808E+Ol OET LIM
r'\fn;241 4. 51BE+Ol ,. 4. 518E+Ol DET LIM.....
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I'JUCLIDE MDA PCI +/- ACT ERR
2 sigma

i.ERR
2 sigma

GC-DUP#3 62971
TZERO = 268.896 2007

00049600 TMA :II: (GLS) 8811 9
163.7100 GRAM Aliquot

h 40 7. 970E-01 .::.. 7. 970E--01 DET -LIM
Co 60 5. 944E-02 .( 5. 944E-02 DET LIM
C51.37 6. 113E-02 .::: 6 . 113E-02 DET LIM
Eu1.52 5. 398E-Ol <: 5. 398E-01 DET LIM
Eu154 1.852E-Ol < 1. 851E-Ol DET LIM
T 1;;~O8 5.057E-02 .:: 5.906E-02 DET LIM
Pb210 7. s99E-Ol (2. 1.48 +/- 0.606) E+OO 28. 2~~

B i~~J.2 8. 72sE-Ol <'- 8. 725E-Ol DET LIM
Pb212 8.802E-02 ( 1. 064 +/- 0.688) E-Ol 64.7i.
Bi214 1. 360E-Ol (2. 076 +/- O. 180) E+OO 8. 71.
Ph214 1. s85E-01 ( 2. 585 +/- O. 188) E+OO 7. 31.
F".a226 1. 321E-Ol (2. 016 +/- O. 175) E+OO 8. 71.
pn:228 2. 739E-Ol .~ 2. 739E~01 DET LIM.....
Th230 5. 506E+OO .,~ 5. S06E+OO DET LIM.~

Th232 2. 739E-Ol <: 2. 739E-01 DET LIM
TI1234 3. 549E-02 .( 3. s49E-02 DET LIM
Pa234m 9. 778E+OO .:~ 9. 777E+OO DET LIM
u 235 2. 727E-Ol .( 2. 727E-Ol DET LIM
r'HTl241 6. 574E-02 ,~ 6. S74E-02 DET LIM'-

~')
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10/25/0711:31

R709160

QA Evaluation Report

Eberline Services, Inc. Richmond, CA

'QAEvaluation_"'1;.:03 -

GLS 8811-7

LCS

,62989

PASS

Yield

1

_!c';Aliij~!~~

Geometry «SMPL)

JR 1297;B63..o77

"''''''~~if~~i*~l;{i'>'-::QA~;;i,',' ':>"~;Ti~~~rice' :~~~~~tj6~ ,, ;,,:, :~~~~~ti~I1' -

;~o. Type Date Date #1 ,Date#2------------
LCS

-Actual Percent

Sample QA Result Enor Enor MDA

No. Type Analyte (PCUSMPL) (28) (28) (PCIfSMPL)

I7 LCS Arri241 5A07E+02 2.130E+01 3.9 1.936E+01

7 LCS Co 60 I 5.103E+02 2.750E+01 5A 9.266E+OO

7 LCS Cs137 I 5.275E+02 2.380E+01 4.5 1.430E+01

Half Added

Life Standard Qty Activity Reference Decay Added Error
"'---.,, NUClide (days) Id (ml) (dpmlmL) Date Date (PCI) (%)
"'_J

AM·241 157900 R1 0.5 2249 353.70B·2005 297.863..07 -5.050E+02 4

CO-60 1925 K1.Fo(04) 0.6 9340 001.708~1995 297.863..07 4.682E+02 4

CS·137 11020 Q1-Ao(04) 0.5 2200 353;70B·2005 297.863-07 4.749E+02 4

Ratio

F/A Enor

Analyte Ratio (%) LCL LWL UWL UCL status Flag----- --- ---
Co60 1.090 7 0.79 0.86 1.14 1.21 PASS

Cs137 1.111 6 o;ao G.87 1;13 1.20 -PASS

Arri241 1.071 6 0.75 0.83 1.17 1.25 PASS
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R709160

QA Evaluation Report

Eberline Services, Inc. Richmond, CA
;,gA,'EvaluationM'1J13 .

GLS 8811-8

BLANK
·'6291J)

PASS

Geomeby

JR

:_:i'.:~:i;~~:·).~·: .~-.;.';;;~<; ;:: :,~: :.. ~';:':,.: '::-.' ,'~;,:;..-: .;?":', .• '- , -.-;_. ;,:i,~ ::\-' ,' :.,:Aliq'u(;i' ',' .' , , .

(SMPL) Yield

1 1297.863~7BLANK8

........ "~~~~~«':':ClA')c"" \·,tR,fii~~~~<" ""::S~~~'~Jri' >i':;'i~~~~fiti~~:;'·;·'······ ;:;:;~~~i

No. Type Date Date'#1 Date #2 Date--""--------_._--

~ .. ':' '.",. :. ~. -. . :~.'

.Actual Percent

Sample QA Result Error Error MDA

No. Type Analyte (PCUSMPL) (28) (28) (PCUSMPL)

8 BLANK Cs137 I < 1.626E+01 1.137E+01

Analyte

Cs137

Result

(PCIISMPL)

< 1.626E+01

MDA

(PCUSMPL)

1.137E+01

Status

PASS

Flag

175
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10/25/0111:32

R709160

QA Evaluation Report

Eberline Services, Inc. Richmond, CA
·QA'EvaliJlifionN1J)3

GLS 8811·9

DUP of3

<62971

PASS

Yield

1

1
... \: ~.:-." .-.1

163.71
...'.

1~;7:1

JR

JR

297.863:;07

297~656:.o7

,:., :>:';Sepa~ti6~"~ ··"·':'\B6~iii·':'·-;;(c:;'Xj,+;,t:,

Dats#2Date Geometry
---_._-~

':':"":'-,..
DUP

ORIGINAL

9

3

"Sa~lti>;'>''':1itA;i::;';' '.
No. TypeDats

Actual Percent

Sample QA Result Error Error IIDA

No. Type Analyte (PCI/GRAM) (28) (28) (POI/GRAM)

9 DUP Pb214 2;585E+OO 1.880E-01 7.3 1.S8SE-01

3 ORIGINAL Pb214 2.383E+OO 1.380E-01 5.8 1.056E-01

Result MDA

Analyte (PCIIGRAM) (PCI/GRAM) UCL RPD RER Criterion Status Flag

/'\ Pb214 2.585E+00 1.585E-01 20.00 8 PASS

"'_J

'62971
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(' ., t..... q ",{1,1
***************k************************************** *********************

GLS 1 G-8 JR 297. 654 7 295. 97 MIN 45.73000 GR 672

pel/GRAM ,
AT TZERO

ERROR
peT

DPM
NOW

CPM CORR
CNTG DECAY

SPECIAL ANALYSIS
BRANCH EFFICIENCY

FRAC FRAC
pg.-ENERGY-GAMMA

It-EV

LI8R=TTIH REF TIME= 267.719 7 100ML IN PARKWAY JAR
*'*************************************************************************

~.:) ~I\,J (0· -ttc/·cJ 7

K 40 4.602E+l1 DAYS
-lHH<-oll· (1460. 85) O. 110000

LAMBDA= 1.506E-12
O. 00870 O. 468

DECAY= 1.000E+OO
4. 891E+02 s

IG
<:1" 4. 818E+00

Be 46 8. 380E+Ol DAYS
';!-H~* ( 889. 26) 1. 000000
**** (1120.52) 1.000000

LAMBDA= 8.·271E-03
O. 01312 O. 209
O. 01092 O. 251

DECAY= 7.807E-Ol
1. 596E+Ol s
2.302E+Ol5

3G
.::: 2. 014E-Ol
<:1" 2. 904E-01

Co 60 1. 921E+03 DAYS
1174 (1173.21) 0.999200
1333 (1332.48) 1.000000

LAMBDA= 3. 608E-04
0.01051 0.116
0.00943 0.293

DECAY= 9. 893E-01 4G
1. l05E+Ol 573. 04i. 1. lOlE-01
3. 111E+01 528.72% 3.098E-01

Sb124 6.020E+Ol DAYS LAMBDA= 1. 151E-02 DECAY= 7.084E-Ol 16G
')H,'*~- (1691. 00) 0.457000 0.00763 O. 123 3. 51BE+Ol 5 .::: 4.891E-01

Cs137 1. 102E+04 DAYS LAMBDA= 6.290E-05 DECAY= 9.981E-01 3G
**** ( 661.64) 0.851000 0.01635 0.285 2.052E+01 5 <1" 2.025E-01

Eu152 4. 821E+03 DAYS LAMBDA= 1. 438E-04 DECAY= 9. 957E-Ol 48G
,,:~*-:,*~r- ( 121. 78) 0.254000 O. 04555 O. 406 3. 50BE+01 s " 3. 470E-01.....

;'i:~* ( 344. 31 ) 0.245000 O. 02585 O. 330 5.207E+01 5 0::: 5. 151E-01'" ...... ". ( 963.36) O. 132000 O. 01.234 0.235 1. 445E+02 5 <: 1.429E+00
\

j""'" .C

( 1112. 04) O. 124000 O. 01099 0.220 1. 615E+02 .::: 1. 598E+00---·f~-i·~~~ir 5

1·'+08 (1.408. 02) O. 198000 O. 00899 O. 132 7. 426E+Ol 562.60i. 7. 346E-01

Eu154 ,-, 105E+03 DAYS LAMBDA= 2. 232E-04 DECAY= 9. 933E-Ol 48G...:J.

-t~·!;:-1't.J;" ( 123.07) 0.390000 O. 04559 0.410 2. 306E+Ol 5 <: 2. 286E-01
-1.~~~*~:, ( 723.26) 0.202000 0.01534 O. 234 7. 561E+01 5 <~ 7. 498E-01.
-ff'-~'~"::-'*' ( 1. 004-. 75) O. 170000 0.01194 O. 209 1. 027E+02 5 <: 1. 019E+00
.;,,*** (1274-. 49) 0.336000 O. 00980 O. 166 5. 030E+01 5 <: 4. 987E-Ol

11"1.92 7. 402E+01. DAYS LAMBDA= 9. 364E-03 DECAY= 7. 555E-Ol 22G
-" -:.i--j'j'** 316. 50) O. 830700 O. 02768 O. 351 1. 525E+Ol s .( 1. 988E-Ol

***i":- ( 468.06) 0.476000 O. 02081 0.309 3. 118E+Ol 5 .::: 4. 066E-Ol

1'1208 5. 133E+12 DAYS LAMBDA= 1.350E-13 DECAY= 1.000E+OO 19G
,~*** ( 583. 14) 0.860000 0.01788 O. 324 2. 107E+Ol 5 .:~,... 2. 075E-01

Pb;~lC . 1. 633E+12 DAYS LAMBDA= 4. 245E-13 DECAY= 1.000E+OO 1G
'1:!p-?--r:"'~~ ( 46. 50) 0.040000 O. 00599 O. 438 1.826E+03 5 .( 1. 798E+Ol

>-'

Bi212 5.133E+12 DAYS LAMBDA= 1. 350E-13 DECAY= 1.000E+OO 22G
'?c~i'i.'-l'i-* ( 727. 17) O. 066500 0.01527 0.247 2. 432E+02 s ,~ 2. 396E+00".

r::: h :;.: 1. ;2 :::;. 133E+12 DAYS LAMBDA= 1. 350E-13 DECAY= 1.000E+OO 4G
.;:.:- ::: .~.~. :;:- ( 238.63) 0.431000 O. 03495 0.492 3. 267E+01 5 <:1" 3. 218E-Ol

5.202E-01
5. 793E+OO
1.209E+01
6. 813E-Ol

-/-'1i 21. 4 1. 633E+12 DAYS
, ~.JbO'i' ( 609. 30) O. 470000

1408 (1408.00) 0.025000
1661 (1661.00) 0.012000

, .. - '1764.00) 0.170000

LAMBDA= 4. 245E-13
0.01732 0.430
O. 00899 O. 132
O. 00775 O. 114
0.00734 0 OR~

177

DECAY= 1.000E+OO 48G
5. 281E+01 547.11i.
5.881E+02 62.60i.
1.227E+0352.77%
6.917E+0183.04i.



Pb21.tl
24·2

i.633E+i2 DAYS
241.90) 0.076000
352.00) 0.360000

LAMBDA= 4. 24SE-13
O. 03466 O. 645
0.02540 0.653

DECAY= 1.000E+00 23G
2. 447E+02 25. 87'1. 2.410E+00
7. 138E+01 s31. 21;' 7.032E-01

'~J
;;226 5. 851E+OS DAYS LAMBDA= 1. 18SE-06 DECAY= 1.000E+OO 48G
1.86 186. 10) O. 040000 O. 04006 O. 332 2. 073E+02 571. 01i. 2.042E+00 -
242 242. 00) 0.078000 O. 034·65 O. 645 2. 385E+02 25. 87i. 2. 349E+00
a5~2 351. 96) 0.393000 O. 02541 0.653 6. 538E+01 53l. 211. 6. 441E-Ol

,- 609 ( 609. 32) 0.484000 O. 01732 0.430 5. 129E+Ol 547. 11i. 5. 052£-'01
.......

11).08 ( 1408. 00) O. 026000 O. 00899 O. 132 5. 655E+02 62. 601. 5. 570E+00
1661 (1661.20,) 0.0<12'1.00 0.00775 ·0.·114 1. 217.E+03 52.77i. '1. 199£+01

- 1765 ( 1764. 50) O. 166000 O. 00734 0.086 7. 085E+01 83. 041. 6. 979E-01 .-.

Th227 7. 951:E+03 DAYS LAMBDA= 8. 718E-05 DECAY= 9. 974:E-O 1 48G
~:-*** 49.80) 0.087000 0.00736 0.424 6. 618E+02 5 /" 6. 536E+00 ..~

*'l~*~} 79.70) O. 018000 O. 03292 0.446 7. 525E+02 5 ~ 7. 432E+00<~

{.~-rr** 94.00) O. 013500 O. 04048 0.499 9. 126E+02 s '(r 9.013E+00
1Hi-** 210. 60) O. 012600 O. 03749 0.455 9. 641E+02 5 <: 9. 521E+00
*.~** 236.00) O. 115000 O. 03519 0.474 1. 172E+02 5 .( 1. 158E+00
·H· .~~*;:~ 254. 70) O. 009100 O. 03346 0.398 1.308E+03 5 / 1. 292E+01".
·IH.. ·~~* 256. 20> O. 063000 O. 03331 0.390 1.860E+02 5 -::: 1.837E+00
-r:'"~f'** 285.60) O. 016500 O. 03034 0.362 7. 232E+02 5 ,~ 7. 142E+00'"

•~.~:- -H- ,*- 300. 00) O. 018900 O. 02895 0.385 7. 032E+02 5 ..... 6. 945E+00.~

·t;·,~--li··l:', 304.40) 0.013500 O. 02860 0.352 9. 112E+02 s / 8. 999E+00'"

1::- hi:-*.,'!- 329.90) O. 029000 O. 02675 0.368 4. 743E+02 5 ,~ 4. 684E+00".
iHHHi· 334·. 40) 0.011500 O. 02646 0.347 1. 142E+03 s .( 1. 128E+01

Ac~228 5. 133E+12 DAYS
911.10) 0.250000

LAMBDA= 1.350E-13
0.01288 0.289

DECAY= 1.000E+00 41G
8.977E+01 s -( 8. 842E-01

.- ,':230/ \.,... * (\ -.../"",,'r.-

2.812E+07 DAYS LAMBDA= 2.465E-08 DECAY= 1.000E+OO 8G
68. 00) 0.005900 0.02362 0.435 3. 124E+03 s <: 3.077E+01

7. 118E-Ol
1. 295E+00
2. 262E+Ol

"11\232
91.2

4~**~:

':'A- ';:r~*

5. 113E+12 DAYS
911.10) 0.250000
968.90) O. 150000

63.81) 0.010101

LAMBDA= 1.356E-13
0.01288 0.233
0.01229 0.242
0.01977 0.459

DECAY= 1.000E+00 42G
7. 226E+Ol 563. 281.
1. 315E+02 s -(
2. 297E+03 5 -(

Th234 1. 633E+12 DAYS LAMBDA= 4. 245E-i3 DECAY= 1.000E+OO lOG
'lH1H~- ( 92. 30) O. 999999 O. 03980 O. 474 1. 191E+Ol 5 <:'1' 1. 173E-Ol

Pa234m 1.633E+12 DAYS LAMBDA= 4.245E-13 DECAY= 1.000E+00 48G
**** (1001.03) 0.006000 0.01198 0.211 2.937E+03 s -( 2. 893E+Ol

U 235 2. S71E+11 DAYS
85 84.24) 0.051000

**** 143.78) O. 132600
186 185.72) O. 540000
242 240.93) 0.000700

LAMBDA= 2. 696E-12 DECAY= 1.000E+OO 34G
O. 03580 0.993 5. 438E+02 19. 101. 5. 357E+00
O. 04479 0.443 7. 450E+Ol s -( 7. 339E-01
0.04011 0.332 1. 534E+Ol s71.01i. 1.511E-Ol
O. 03475 0.645 2. 650E+04 25.871. 2. 610E+02

, Am241 1. 582E+05 DAYS LAMBDA= 4. 381E-06 DECAY= 9. 999E-01 41G
'--

,*~** ( 59.54') 0.359000 0.01576 0.433 7.647E+01 5 -( 7. 534E-01

()
,
\'_.'
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****************************************************************************

8811 GLS 1 G-8 JR 297.654 7 295.97 MIN 45.73000 GR 672
IBR=TTIH REF TIME= 267. 719 7 100ML IN PARKWAY JAR

:~ -) :--l~.j;'-f:-**********************~,i-***********************************"**********-li-*

~f**************************************************************************

-;:,~, Gl"\CtUp a •••••••••••••• 8811 * Time of count 297.6542007 *
-1".. Sample " 1 * Reference GMT 267.7'19 2007 *
~;. Element '" * Elapsed Live Tm 295.9667 *
* Ttl pec 0 Ii e. . . . . . . . . . . . . . . . . ..GLS * Dead Time Pc;;. . . . . . . . . . . . ·0.028148*
* ID 021-124-ST-001 * Background GMT 293.842 2007 *
* Geometry, detectoT' JR-8 * Standard GMT 296.660 2007 *
.~~ Aliquot 45.73 * Days since TO , 29.93543 *
* Unit of Aliquot , GRAM * Time on 8:41 PDT 24~OCT *
'" Data Sh·eet Units PCI IGRAM * Time o-P'f 1~:: 38 PDT 24·-0CT *
-l.!. Library TTIH * Calc Time 13:20 24-0CT-07 *
***************************************************************************
.1(- Slope 0.981682 * Width slope............. 0.006348 *
~~ Intercept -.. 0.265868 * Width offset............ 1.937622 *
* X**2 TERM -0. 13233024E-05 * Sensitivity. . . . . . . . . . . .. . 4. *

NP: [7,67]672. GSP 26 PEAKS

********************************~*******************************************
p v., IT ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF K FIT

1 5 25. 3 24 11 83 2. 39 454 25. 5 1. 53E+00 5.00. 129 0 34.60
:2 5 29. 6 24 11 850 2. 79 307 29. 8 1.04E+00 17.90.207 0 0.00..., 0 74. 5 70 1.2 1678 3. 78 1222 75. 6 4. 13E+OO 7.4 2. 86 0 0.00...:;

f.l 0 85. 5 84 7 lOll 2. 13 294 86. 8 9. 93E-01 19. 1 3. 61 0 O. 00r

~::> 0 92. 7 91 7 952 1. 97 202 94. 2 6. 82E-01 26. 9 3. 97 0 0.00

()
6 0 185. 7 184 1.0 1281 1. 93 257 189. 0 8. 67E-01 26. 6 4.01 0 0.00
7

,... 238. 9 237 14 509 1. 74 294 243. 2 9. 93E-Ol 13. 2 3.49 0 O. 78;:)

8 5 242. 4 237 14 667 2. 38 191 246. 8 6. 45E-01 25. 9 3. 46 0 O. 00
9 0 295. 1 296 9 859 1.86 115 300. 4 3. 90E-Ol 47. 9 2. 94 0 0.00

. ') 0 352. 5 355 1.0 690 1. 97 377 359. 0 1. 27E+00 14·. 1 2. 63 0 0.001 .~.

11 0 511.2 515 13 613 2. 91 632 520. 9 2. 14E+00 '1'. 1 1. 97 0 O. 00
12 0 584. 0 591 9 330 1. 95 144 595. 1 4. 88E-01 2"1·. 4 1. 81 0 0.00
13 0 609. 2 615 ] ., 510 1. 94 374 620. 9 1. 26E+00 12. 8 1. 75 0 0.00• c;.

14 0 661.4 671 8 262 2. 03 82 674. 1 2. 76E-01 36. 4 1. 65 0 O. 00
lS 0 911.7 922 15 272 2. 80 217 929. 6 7. 32E-01 18.4 1. 30 0 O. 00
16 0 967. 0 980 13 264 6. 40 106 986. 0 3. 57E-Ol 32. 4 1. 24 0 0.00
, - 0 1121. 1 1140 10 1.32 3. 33 137 1143. 5 4. 63E-01 19. 6 1. 10 0 O. 00.l.l

18 0 1174. 1 1194 9 154 1. 54 60 1197.6 2. 03E-Ol 40. 6 1. 06 0 0.00
19 0 1333. 0 1354 13 89 2. 36 112 1360. 1 3. 78E-Ol 21. 10.948 0 0.00
PK IT ENRG LEFT L-JD BKGND FWHM AREA CHAN CPM ERR EFT K FIT
20 0 1378. 2 1403 8 71 1. 46 35 1406. 3 1. 17E-01 49.20.918 0 O. DO
21 0 1407. 8 1430 12 111 1. 29 39 1436. 6 1. 32E-Ol 62.60.900 0 0.00
")"'> 0 1461.6 1483 18 71 3. 40 848 1491. 6 2. 86E+00 4-.50.875 0 0.00~l,i.~

;23 0 l615.8 1643 10 38 2. 84 23 1649. 3 7. 92E-02 62.90.806 0 0.00
24 0 1661.3 1692 1S 59 3. 30 34 1695. 9 1. 14E-01 52.80.786 0 0.00...,- 0 1764.8 1796 11 4·1 3. 05 134 1801. 9 4. 53E-01 13.80.744 0 0.00\ c...~'- 26 0 1873. 9 1909 13 37 6.40 27 1-913.5 9. 16E-02 53.70.702 0 0.00

FI·JHM=SGRT ( 4.374·95E+OO + 5. 55848E-03 *E)

*******************************************************************************
DACKGROUND INFO 8811 GLS 1 297.654 7 G- 8 BG DATE 293.842 7

J---) >.~.********-J;"******************************************************************
\. .

·-v--------PEAK---------y v------BACKGROUND------y y------NET----v
ENERGY CPM XERROR ENERGY CPM XERROR CPM ZERROR

O. 6818 26.94
o. 8c>t.9 26. 6:::~

92.00 O. 6490 12.08
179 3. 88

0.0328608.21R
O. 3322 71. 01



,~.238. 93 O. 9935 13. 20 238. 50 0.8294 17.05 O. 1640117. 55R
.?~~95. C)5 O. 3901 47.95 295.20 O. 3006 21.09 O. OB95220. 75R
~J :;~.:. 47 1. 2748 14. 13 351. 90 O. 6220 15.32 O. 6528 31. 21
Sll.2S 2. 1362 9. 11 511. 00 2.6304 ":,\ 55 -0.4942 43.65R.....

I - ~". 584. 01 0.4876 24.38 583. 10 O. 5114 17.64 -0. 0237629. 06R
\ ) 609. 24 1.2637 12. 84 609.30 0.8336 14. 55 0.4301 47. 11

L,61. 42 0.2758 36.42 661.60 O. 2809 18. 55 -0.OO51******R
{ill. 70 0.7319 18. 38 911. 10 O. 4992 11.98 O. 2327 63.28
966.95 O. 3566 32.45 968.90 0.3292 25.73 0.0274524. '02R

., 1.21 11 O. 4629 19. t:;-r 1120.30 O. 3527 12.70 O. 1102 91. 74R., -I

LL74.08 0.2025 40.65 1173..20 0.0865 23.36 0.l·li61 73.04
1:333.05 O. 3784 21. 13 1332. 50 0.0850 31.28 0.2934 28. 72
1378. 19 O. 1170 49. 19 1377.70 0.0911 24.91 O. 0259239. 09R
1461. 63 2. 8649 4. 55 1460.80 ":l 1818 9.03 -,0. 3169 99. 58R.....
1764.83 0.4530 13. 78 1764.50 0.3667 9.63 0.0864 83. 04

10 PEAKS REJECTED BY BACKGROUND

******************************************************************************'
INTERFERING ISOTOPE ANALYSIS 8811 GLS 1 297.654 7 G- 8
*******************************************************************************
SPANF TABLE SAVED IN GSTOR SAYS NATO NOT REQUIRED

''\
\j
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;

GC USED IN DATA REDUCTION OF SAMPLE 8811 1 GLS RUN AT 297.654/2007

BACKGROUND FOR GELI DETECTOR 8 OF 293. 842/2007 2563.2 MIN
ENEHGY CPI"1 ERROR ENERGY CPM ERROR ENERGY CPM ERROR

-

)
62. 0 O. T894 26.82 511. 0 2.6304 3. 55 1173.2 0.0865 23. 36

~

\ 92. 0 O. 6490 12. 08 583. 1 O. 5114 17.64 1238. 1 O. 1429 27.44
'. 143.0 O. 1599 O. 00 609. 3 O. 8336 14. 55 1332. 5 0.0850 31. 28

186. 0 O. 5348 8. 88 661. 6 0.2809 18. 55 1377. -, 0.0911 24. 91I

198.0 O. 1406 36. 78 727.2 0.1464 25.76 1460.8 3.1818 9.03
238. 5 O. 8294 17.05 860. 0 O. 0834 16. 18 1586.0 O. 1222 O. 00
279. 0 -0.1577 0.00 9.L1.1 0.4992 11.98 1591.0 0.123'5 37.00
295.2 O. 3006 21.09 968. 9 0.3292 25.73 1729.6 0.0765 28. 64
338. 4 O. 2006 33. 75 lOOl. 0 0.0552 l7.04 1764.5 0.3667 9. 63
]51. 9 O. 6220 15.32 1120.3 O. 3527 12. 70 O. 0 0.0000 O. 00

GELI STANDARD EFFICIENCY QC FOR DETECTOR G- 8 ON 10/241 7

HIGH RADIUM STANDARD LOW RADIUI"I STANDARD

NORMALISED i: LENGTH IN NORMALISED I- LENGTH IN
GMT YEAR CPM ERROR JYlINUTES GMT YEAR CPM ERROR MINUTES

322. 789 5 O. 8727 17. 1.60 43.* 230.814 7 1.0609 16. 105 21.
322.825 5 0.8755 17.370 41. * 235.924 7 1.0859 16. 521 23.
3 1;2. 103 5 O. 8703 18. 548 21. * 237.814 7 1.0688 16. 230 26.
355. 939 5 O. 8663 19.048 20.* 244.906 7 1.0631 16. 854 25.

58.691 6 0.9079 17.307 83.* 258.758 7 1. 0718 16. 115 25.
312.732 6 O. 8798 18.209 22.* 265.894 7 1. 0763 16. 178 23.
146. 689 7 O. 9437 22.807 27. 272. 710 7 1. 1426 21. 341 27.NG
153.871 7 O. 9404 23.280 2l. 279. 758 7 1. 0651 17. 056 22.NG

/'1 776 / 1. 0035 20.890 19. 286. 721 7 1. 0649 16. 828 28.''\ '1::...

n6.660 ...,. 1. 0166 22. 559 17. 293.712 7 1. 0683 16. 355 22./

j AVERAGE O. 9761 O. 040 AVERAGE 1. 0694 O. 008

CALIBRATION LINE FROM STANDARD FOR G- 8 OF 296.660 7
ENERGY= 0.265868 + O.9816827*CH + -1. 323302E-06*CH**2
FWHM ~SGRT( 1.9376 + 0.006348*ENERGY) (C060= 3.224)

EFFICIENCIES FOR GEOMETRY JR 8 CALIBRATED 155. 000 2007

Ei\!ERGY % EFFCY ENERGY % EFFCY ENERGY '/ EFFCY ENERGY /. EFFCYI.

50.0 O. 745100 100.0 4.245900 300. 0 2.895100 O. 0 O. 000000
55.0 1. 159800 110.0 4.454100 500. 0 1.999200 0.0 O. 000000
hO.O 1. 619100 130.0 4. 554100 700. 0 1. 571400 0.0 O. 000000
f.~5. 0 2. 087900 150.0 4.421700 1000. 0 1. 198900 O. 0 O. 000000
70. 0 2. 537700 170.0 4.201800 1400. 0 0.903800
80. 0 3. 312100 190.0 3.958600 2000. 0 0.656700
','0.0 3. 878100 250.0 3.393800 3000. 0 0.478800

..
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*******************************************************************************
t:lE i 1. i GLS GSTOR 672

*~****************************************************************************'

/)

b
ij

b
b
b

B

p
p

pll ENERGYr-,

1 25. 3J.

~ 29.6~

3 74·. 5
4 85.5/
t:, 185. 7
8 "'4'" 4.:::. .Co.. - r"

10 352. 5
13 609.2 r"
1 r:: 911.71.-'

18 1174. 1
19 1333.0
21 1407.8
23 1615. 8
24 1661.3,..,- 1764.8.::..::l

26 1873. 9

5 92. 7
7 238. 9
9 295. 1

11 511. 2
< "') 584. 01.<=..

14 661. 4·
16 967. 0
1.7 1121. 1
20 1378. 2
~~"') 1461. 6,-':.. l:..

CPM 'l.ERR COMMENT
1.53 5.0 NO GEN. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .
1.04 17.9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .
4. 13 7.4..................................... . .
O. '99 19. '1 Cs 136
O. 33 71. 0 Cs I37e U 2355 Ra226s
0.6425.9 Ra226 Th228 " La140
0.65 31. 2 Ra226s Pb214s
0.43 47.1 Rul03 Ra226s Bi214s
0.23 63.3 Th232s Ae228s
O. 12 73.0 C 5t34+ Co 60s
0.29 28.7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Ag 110 Co 60s
0.13 62.6 Ra226 NO GEN Cs134+ Eu152s
0'.08 62.9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .
O. 11 52.8 Ra226 . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .
O. 09 83. 0 Ra226 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
0.09 53.7 . . . . . . . . . . . . . . . . . . . .. . .

REJECTED PEAII,S
0.03 99.9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Th234s Th227s
O. 16 99.9 Th228 . . . . . . . . . . . . . . . . . . . . . . . . . .. Pb2125
0.09 99.9 Ra226 Ru103

-0.49 43.7 Th228 La140 Ru106 Na 22
-0. 02 99.9 Th228 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. T1208s
-0. 01 99. 9 Cs 137s

O. 03 99. 9 " Sb 124
O. 11 91. 7 Ra226 . . . . . . . . . . . . . . . . . . . . . . . . . . .. Be 465
O. 03 99. 9 Ra226 .

-0. 32 99. 6 . . . . . . . .. ~ 405
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~,***************************************************************************

670113.02000 GRGLS 2 G-6 JR 297. 654 7 295. 95 MIN
fBR==TTIH REf TIME== 268.891 7 100 mLsin JAR
<*************************************************************************

CPM CORR
CNTG DECAY

- PK-ENERGY-GAMMA
It,EV

SPECIAL ANALYSIS
BRANCH EFFICIENCY

FRAC FRAC
DPM
NOW

ERROR
peT

PCl/GRAM
AT TZERO

~ 40 4.602E+l1 DAYS LAMBDA= 1.506E-12 DECAY= 1.000E+OO IG
**** (1460.85) 0.110000 0.00722 0.549 6.908E+02 s (r 2. 753E+00

3G
1. 374E-Ol
6. 729E-01

Se 46 8. 380E+01 DAYS
**** (889.26) 1.000000
1120 (1120.52) 1.000000

LAMBDA= 8. 271E-03
0.01119 0.304
0.00916 1.219

DECAY= 7.B83E-01
2. 717E+Ol s <
1. 331 E+02 s 12. 321.

Co 60 1. 921E+03 DAYS
**** (1173.21) 0.999200
**** (1332.48) 1.000000

LAMBDA= 3. 608E-04
O. 00879 O. 288
O. 00785 O. 236

DECAY= 9. 897E-Ol
3. 276E+Ol !:"

3. 013E+Ol s

4G
<: 1. 319E-Ol
<: 1. 213E-Ol

8bl~24 6.020E+Ol DAYS LAMBDA== 1. 15lE-02 DECAY= 7. 181E-01 l6G
~i-.,dH' (1691. 00) 0.4·57000 O. 00631 O. 162 5. 609E+Ol s -::: 3. 113E-01

Cd37 1. 102E+04 DAYS LAMBDA= 6. 290E-OS DECAY= 9. 982E-O 1 3G
-l:~.;.",*·k ( 661. 64) 0.851000 0.01431 0.361 2. 962E+Ol s < 1. 183E-01

Eu152 4. 821E+03 DAYS LAMBDA= 1. 438E-04 DECAY= 9. 959E-0 1 48G
'<HH,. 121.78) O. 254000 O. 04988 O. 592 4. 671E+Ol s <: 1. 870E-Ol

t--~'" .2 C:;5 295. 97) O. 004000 O. 02688 5. 176 4. 815E+04 5. 831. 1.927E+02
344. 31 ) 0.245000 O. 02391 O. 461 7. 863E+Ol ,- 3. 147E-Ol___/ ~~ '1~ °f:- ~:. s .'.,.

'le,8 768.90) O. 000800 O. 01265 O. 623 6. 155E+04 23. 581. 2. 463E+02
-K"~-:** ( 963.36) O. 132000 O. 01045 O. 321 2. 32SE+02 s " 9.306E-01"-
*.!:<--<;.* ( 1112. 04) O. 124000 O. 00922 O. 303 2. 653E+02 s .( 1.062E+00
-}:~..~:"*i:" (1408.02) O. 198000 O. 00747 0.244 1. 649E+02 s .~ 6.600E-Ol'-

Eu154 3. 105E+03 DAYS LAMBDA= 2. 232E-04 DECAY= 9. 936E-Ol 48G
~;;'.j1"*~~ ( 123.07) O. 390000 O. 04958 O. 589 3. 048E+01 s .,~ 1. 222E-Ol.~

.~..~;.~~* ( 723.26) O. 202000 O. 01331 0.337 1. 253E+02 5
,~ 5.027E-Ol.~

41~-~~*,,:~ (1004.75) O. 170000 O. 01008 0.295 1. 719E+02 s -=:: 6. 897E-Ol
-~~..j::-** ( 1274. 49) 0.336000 O. 00816 0.240 8. 736E+01 s <: 3. 504E-01

J'r'192 7. 402E+01 DAYS LAMBDA= 9. 364E-03 DECAY= 7. 639E-Ol 22G
295 ( 295.95) 0.290900 O. 02688 5. 181 6. 626E+02 5. 83i. 3. 457E+OO

,~,,;~.. ** ( 316. 50) O. 830700 O. 02553 0.485 2. 285E+Ol 5 .( 1. 192E-Ol
~.~~-l::* ( 468.06) 0.476000 O. 01885 0.370 4. 123E+01 s .( 2. 151E-01

71208 5. 133E+12 DAYS
-i-HH~·* ( 583. 14) O. 860000
1281 (1282.70) 0.000500

LAMBDA= 1.350E-13
0.01583 0.435
0.00812 0.263

DECAY= 1.000E+OO 19G
3. 193E+01 s (r 1. 272E-01
6. 481E+04 32. 451. 2. 583E+02 '.

Pb210 1.633E+12 DAYS LAMBDA= 4.245E-13 DECAY= 1.000E+OO IG
47 ( 46.50) 0.040000 0.04546 1.589 8.736E+02 513.381. 3.482E+00

...~ i 212

/~ 295
\ /;;..~*.'11.

786

5. :t.33E+12 DAYS
295. 10) 0.000240
727. 17) O. 066500
785.42) 0.011200

LAMBDA= 1.350E-13
0.02694 5.176
0.01325 0.327
0.01242 0.250

DECAY= 1.000E+OO 22G
8.007E+05 5.831. 3. 191E+03.
3.711E+025 < 1.479E+00
1.800E+03 46.241. 7.175E+00

DL21Z" 5. 133E+12 DAYS LAMBDA= 1. 350E-13 DECAY= 1. OOOE+OO 4G
~~!. .;-:-.;.~-?;- 238.63) ·0.-431000 O. C1~1A·() n ~·?t :4.5'62E+O"1 s <1' 1.818E-Ol
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r

13 i ~!14 1. 633E+12 DAYS LAMBDA= 4. 245E-13 DECAY= 1.000E+OO 48G
::SOC? 609.30) O. 470000 0.01529 5. 684 7.911E+02 5 4. 63i~ 3. 153E+00
768 768.70) 0.050000 O. 01265 0.623 9. 846E+02 23. 581. 3. 924E+OO
786 787. 10) 0.012000 O. 01240 0.250 1.683E+03 46. 241. 6.709E+00

C) 306 806.30) 0.015000 O. 01215 0.252 1.381E+03 38. 341. 5. 505E+00
934- ( 934.80) 0.030000 O. 01072 0.651 2. 023E+03 27. 441. 8.063E+00

11.20 (1120.40) 0.170000 O. 00916 1. 218 7. 822E+02 12. 321. 3. 117E+00
1239 (1238.30) 0.060000 O. 00838 O. 853 1.698E+03 26. 231. 6. 766E+00
1281 (1281. 30·) 0.017000 0.00813 0.263 1.904E+03 32. 451. 7. 589E+00
1380 (1379. 00) 0.050000 O. 00761 O. 388 1.020E+03 40. 66i~ 4. 064E+00
1509 (1509.00J 0.020000 0.00701 0.400 2. 857E+03 ;28.;387- 1. 139E+01
1764 (1764. 00) 0.170000 O. 00607 1. 117 1.082E+03 10. 341. 4. 313E+00

Pb2i4 1. 633E+i2 DAYS LAMBDA= 4. 245E-13 DECAY= 1.000E+OO 23G
241.90) 0.076000 0.03128 2.383 1. 002E+03 8.82'Y. 3. 996E+00

•...
242 (

;:;~95 ( 295.20) O. 190000 0.02693 5. 176 1. o12E+03 5.831. 4.032E+00
:152 ( 352. 00) O. 360000 O. 02351 7.696 9. 094E+02 s 4. 331. 3. 625E+00
768 ( 768.40) 0.000800 O. 01265 O. 623 6. 152E+04 23. 581. 2. 452E+02
786 ( 785.90) O. 008600 O. 01242 0.250 2. 346E+03 46. 241. 9. 349E+00

Ra226 5. 851E+05 DAYS LAMBDA= 1. 185E-06 DECAY= 1.000E+00 48G
186 186. 10) O. 040000 O. 03787 1.222 8. 065E+02 523. 291. 3. 215E+00
242 242. 00) 0.078000 O. 03127 2. 383 9. 771E+02 8. 821. 3. 894E+00
~295 295.20) 0.201000 O. 02693 5.176 9. 562E+02 5. 831. 3. 811E+00
352 351. 96) O. 393000 O. 02351 7. 696 8. 330E+02 5 4. 33i~ 3. 320E+00
609 609.32) 0.484000 0.01529 5. 684 7. 683E+02 s 4. 63'Y. 3.062E+00
768 768.40) O. 053200 O. 01265 O. 623 9. 251E+02 23. 581. 3. 687E+00
786 785.80) 0.012100 O. 01242 O. 250 1. 667E+03 46. 241. 6. 644E+00
806 806.20) 0.013100 O. 01215 0.252 1. 581E+03 38. 341. 6.303E+00
934- ( 934. 10) 0.033400 O. 01073 O. 651 1. 816E+03 27. 441. 7. 238E+00 ./'-, ~20 (1.120.30) O. 160000 O. 00916 1.218 8. 310E+02 12. 321. 3. 312E+00

\. __ ~1239 ( 1238. 10) 0.062000 O. 00838 O. 853 1.643E+03 26.23'Y. 6. 547E+00
1281 (1281.00) 0.015600 O. 00813 0.263 2. 075E+03 32.451. 8. 269E+00
1509 (1509. 20) 0.023000 O. 00701 0.400 2. 484E+03 28.381. 9. 902E+00
1730 (1729.60) 0.030700 0. 00618 O. 399 2. 103E+03 25. 081. 8. 382E+OO
1764- ( 1764. 50) O. 166000 O. 00607 1. 117 1. 109E+03 10. 341. 4. 418E+00

"Th227 7. 951E+03 DAYS LAMBDA= 8. 718E-05 DECAY= 9. 97'5E-Ol 48G
~~..~** ( 4'7'. 80) O. 087000 O. 05585 O. 491 f. 010E+02 s <: 4. 035E-Ol
~~*~e.* ( 79.70) 0.018000 O. 05957 O. 622 5. 802E+02 s <: 2. 318E+00
***,V<;> ( 94·. 00) 0.013500 O. 05657 0.619 8. 103E+02 5 <:1' 3. 238E+00

**** ( 210.60) 0.012600 O. 03464 O. 590 1. 353E+03 s <: 5.404E+00
***-Il- ( 236.00) O. 115000 O. 03186 O. 603 1.646E+02 5 -:'" 6. 576E-Ol
***.;.~ ( 254.70) 0.009100 O. 03010 O. 545 1. 988E+03 5

,~ 7. 944E+00"-
-iHHH" 256.20) 0.063000 O. 02997 O. 514 2. 724E+02 s .( 1. 088E+00 .
.*.*** 285.60) 0.016500 O. 02761 0.511 1. 123E+03 5 <~ 4. 486E+OO

295 296.60) 0.003900 O. 02683 5.176 4. 946E+04 5. 831. 1. 976E+02
*')'':-:Hl- 300.00) 0.018900 O. 02660 0.469 9. 335E+02 s ,~ 3.730E+00 '.~

.~.,:?--K.'-~ 304.40) O. 013500 O. 02631 0.488 1. 373E+03 5
.~ , 5. 488E+00..... ,~

**** 329.90) 0.029000 O. 02472 O. 478 6. 669E+02 5 <: 2. 665E+OO

**** 334·. 40) 0.011500 O. 02446 0.490 1. 740E+03 5 <: 6. 953E+00 '
352 350.50) 0.000800 0.02359 7.696 4.'079E+05 4.337- 1. 630E+03

Ac228 5. 133E+12 DAYS LAMBDA= 1.350E-13 DECAY= 1. OOOE+OO 41G
~~-~*~;'1:i- ( 911. 1.0) 0.250000 O. 01096 O. 359 1. 311E+02 5 <r 5. 227E-Ol

/~ i230 2. 812E+07 DAYS LAMBDA= 2.465E-08 DECAY= 1. OOOE+OO 8G
\ /*-:a ( 68. 00) O. 005900 O. 06080 O. 570 1. 590E+03 5 <: 6. 338E+00

5. 113E+12 DAYS LAMBDA= 1. 356E-13 DECAY= 1.000E+00 42G
911. 10) 0.250000 O. 01096 0.359 1. 31.1E+02 5 -Cr 5. 227E-Ol
968. 90) O. 150000 O. 01040 0.344 2. 208E+02 s '(:f\ 8.800E-01

63. 81) O. 010101. O. 184 7 9. 728E+02 s <r 3. 877E+00



Th2:34 1.. 633E+12 DAYS LAMBDA= 4. 245E-13 DECAY:;:: 1. OOOE+OO lOG
**~* ( 92.30) 0.999999 0.05697 0.585 1.027E+01 5 <r 4.092E-02··

? ) 3234m i. 633E+12 DAYS
786 ( 786.27) 0.000345

**** (1001.03) 0.006000

LAMBDA= 4. 24SE-13
0.01241 0.250
0.01012 0.305

DECAY= 1.000E+OO 48G
S. 8S0E+04 46. 241. 2. 331E+02 .
S.030E+03 s (2.005E+Ol

7. 180E+Ol
5. 422E+OO
4.032E-Ol
2. 378E-01

DECAY= 1.000E+OO 34G
1. 802E+04 6. 951.
1 .3bOE+03 7. ~'841.
1.012E+02 5 <
5. 966E+01 523. 291.

LAMBDA= 2. 696E-12
0.06051 4.361
O. 058734.074
0.04511 0.605
0.03792 1.222

2. 571E+ii DAYS
72.81) 0.004000
84..24J 0.05tOOO

143. 78) O. 132600
185.72> 0.540000

86
73

186

U235

****

Am241
k,Hi·* (

1. 582E+05 DAYS
59.54) 0.359000

LAMBDA= 4. 381E-06
O. 06016 O. 548

DECAY= 9. 999E-01 41G
2.539E+01 5 (1.0~2E-Ol

'----
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·>1·1~1i-********************{~***************-l~****-Il'***********************-l!-****-lfo**

670113, 02000 GRGLS 2 G-6 JR 297.654 i 295,95 MIN
IBR=TTIH REF TIME= 268. 891 I 100 mLs in JAR
~*************************************************************************

~)
***************************************************************************
-n. Gr-oup , 8811 * Time of count 297.654 2007 *
* Samp le. . . . . . . . . . . . . . . . . . . . . . . . .. 2 * Refer'ence GMT '268. 89'1 2007 *
~~ Element. . . .. . .. . .. . * Elapsed Live Tm '" 295.95 *
* l:y.pe code GLS * Dead TimePct. . . . . . . . . . . .0.-033778 "*
* ID " S 021-233-SL-002S * Background GMT 293.973 2007 *
* Geometry, detector ~ . . . . .. JR-6 * Standard GMT 296.660 2007 *
-l~ Aliquot 113.02 * Days since TO 28.76367 *
* Unit of Aliquot GRAM * Time on 8:41 PDT 24-0CT *
* Data Sheet Units pcr /GRAM * Time off 13: 38 PDT 24-0CT *
* Library , TTIH * Calc Time 14:00 24-0CT-07 *
***************************************************************************
* Slope 0.993171 * Width slope............. 0.017551 *
-J~ Intercep t , 1. 648023 * Width offset............ 0.0 *
* X**2 TERM -0. 15901592E-05 * Sensitivity. . . . . . . . . . . .. . 4. *

NP: [7,67J670.GSP 34 PEAKS

*.~**************************************************************************
PH IT ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF K FIT

1 3 ..,~ 1 20 9 60 3. 80 388 21. 6 1. 31E+00 5.70. 098 0186. 00c..~.

rl 3 26. 7 20 9 927 3. 80 421 25. 3 1.42E+00 13.00. 153 0 0.00c_

:-l 0 33. 7 31 4 789 1. 85 66 32. 3 2. 24E-Ol 61.90. 306 0 0.00
4 0 46. 6 42 6 1365 1. 88 470 45. 3 1. 59E+00 13. 40. 811 0 0.00
~ 0 63.2 60 7 2183 1. 91 122 62. 0 4. 11E-Ol 64. 8 6.06 0 0.00:J

::) .~-:. 10 72.8 68 13 1930 2. 00 1291 71. 6 4. 36E+00 7. 0 6.04 0 77. 70
7 10 75. 1 68 13 1887 2. 00 2972 74. 0 1. OOE+Ol 3.2 6. 01 0 0.00
8 0 85. 7 81 8 2591 3. 85 1206 84. 7 4. 07E+OO 7. 8 5.83 0 O. 00
C;.) 0 92. 7 90 6 1638 1. 50 191 91. ... 6. 47E-01 34. 7 5. 68 0 0.001

10 0 186. 1 182 8 2003 1. 76 513 185. 7 1. 73E+00 16. 0 3. 79 0 O. 00
11 2 239. 4 237 12 1030 2. 34 267 239. 4 9. 02E-Ol 19.2 3. 16 0 10. 90
"...." r) 242. 5 237 12 1169 2. 06 705 242. 6 2. 38E+00 B. 8 3. 13 0 0.00J.c::. c;..

.-' 0 295.3 291 11 1534 2. 17 1683 295. 8 5. 69E+OO 5. 1 ..., 70 0 0.00.!....,J r::...

j L.j. 0 351.9 348 11 1262 2. 04 2603 352. 9 8. 80E+00 3. 3 2. 40 0 O. 00
15 0 511. 1 506 14 861 3. 51 855 513.4 2. 89E+OO 8. 3 1. 77 0 0.00
ltr 0 582. 7 581 9 477 2. 55 249 585. 6 8.41E-Ol 17. 5 1. 60 0 0.00
'J "7 a 609.4 606 12 608 2. 67 2058 612. 5 6. 95E+OO 3. 4 1. 55 0 0.00.1. J'

18 0 768.4 768 11 404 2. 59 184 773. a 6. 23E-Ol 23. 6 1. 28 0 0.00
19 0 786. 1 787 9 326 1. 92 74 790. 8 2. 50E-01 46. 2 1. 25 0 0.00
PK IT ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF K FIT..,- 0 805.8 807 7 249 2. 44 75 810. 7 2. 52E-Ol 38.3 1. 23 0 0.00.~V

21 0 910.5 912 11 395 3. 45 139 916. 5 4. 71E-Ol 28. 7 1. 11 0 0.00
22 0 933.6 933 16 455 3. 56 193 939. 8 6. 51E-Ol 27. 4 1. 08 0 0.00
~Z:j 0 969.9 974 6 199 1. 65 73 976. 5 2. 46E-01 34·.3 1. 04 0 0.00
24· 0 1120.2 1123 11 289 3. 74 493 1128.2 1.67E+00 8.60.926 0 0.00
;25 0 1157.4 1160 11 239 5.21 73 .1165.8 2. 48E-Ol 44.90.900 0 0.00
26 0 1239.2 1238 24 438 'S.3S 309 1248.5 1.04E+OO 21.10.847 0 0.00
~.)...,. a 1281.2 1287 9 1.45 3. 77 78 1291.0 2. 63E-01 32.40.821 0 O. 00-_I

28 0 1379.9 1382 21 30110. 13 115 1390. 8 3. 88E-01 40.70.762 0 O. 00
'--'i:J 0 1461.2 1462 18 169 4. 76 1090 1473. 0 3. 68E+00 4.40.726 0 0.00.:.':- ..
']0 C) 1.509.4 1512 17 128 4. 87 119 1521.8 4. OOE-Ol 28.40.708 0 0.00

/-) 31 0 1730.5 1735 22 75 5. 67 153 1745.6 5. 16E-01 18.90.627 0 0.00
....·",1 0 1748.6 1757 14 31 3: 06 65 1763.9 2. 19E-Ol 24.70.621 0 0.00,__ •..::i~

33 0 1764.4 1771 21 48 5. 04 466 1780.0 1. 57E+00 6.50.616 0 O. 00
, 34 0 1844.2 1852 22 83 5. 05 92 1860. 8 3. 10E-Ol 33.20.590 0 0.00

?;"JHM=SQRT ( 3. 12166E+00 + L 50327E-02 *EJ

~:.-:.">:' i~',,';;·'H'"·i-:·-j.~'IHHHH~*****-j:'"**-!,-'*****'" 186 *******************************«



BACKGROUND INFO 8811 GLS 2 297.654 7 G- 6 BG DATE 293.973 7
*******************************************************************************

v--------PEAK---------y y------BACKGROUND------y y-----..,NET----v

CJ ~ERGY CPM 'I.ERROR ENERGY CPM 'I.ERROR CPM 'I.ERROR

63. 25 0.4114 64. 77 62.00 O. 4703 18.88 -0. 0589476. 82R
92. 70 O. 6468 34. 73 92. 00 O. 8386 13.26 -0. 1918130.67R

186. 07 1.7325 15. 98 t86~00 O. 5109 12.90 1.2216 23.29
239. 35 O. 9023 19. 17 238.60 1.3239 20. 54 -0.4216 76.44R
295.29 5.6853 5,:07 295.20 0.5092 17.50 5.176'1 "5.83
351. 92 8.7953 3. 32 351. 90 1.0994 14.60 7.6959 4.33
51.1. 12 2.8880 8. 27 511. 00 2. 7531 5. 13 O. 1349205. 77R
582. 72 0.8414 17.48 583. 10 O. 6798 19.34 O. 1615122. 14R
609. 36 6.9547 3. 37 609.30 1. 2711 9.44 5.6836 4. 63
910. 53 0.4706 28. 65 911. 10 0:5607 10.95 -0. 0901164. 47R
969.94 0.2462 34. 26 968.90 0.4·928 12. 54 -0.2466 42.40R

:L 120. 16 1. 6650 8. 56 1120.30 0.4474 '10.44 1. 2177 12.32
1239, 18 1.0450 21. 05 1238. 10 O. 1917 21. 55 0.8533 26. 23
1461. 18 3.6831 4. 37 1461. 00 4.0878 9.04 -0.404·7 99. 58R
1730.48 O. 5161 18. 90 1729.60 O. 1171 19. 14 0.3990 25. 08
1764.44 1. 5748 6. 53 1764.50 0.4580 11.46 1. 1168 10. 34

8 PEA~~S REJECTED BY BACKGROUND

.~_ ...

*******************************************************************************
INTERFERING ISOTOPE ANALYSIS 8811 GLS 2 297.654 7 G- 6
******************************************************************************
SPANF TABLE SAVED IN GSTOR SAYS NATO NOT REQUIRED
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GC USED IN DATA REDUCTION OF SAMPLE 8811 ~)

c:. GLS RUN AT 297. 654/2007

BACJ.<.GRCIUND FOR GELI DETECTOR 6 OF 293. 973/2007 2375. 3 MIN
''';i',JERGY CPM ERROR ENERGY CPM ERROR ENERGY CPM ERROR

,'- 62. 0 O. 4703 18.88 511. 0 2. 7531 5. 13 1120.3 0.4474 10. 44
.., ') t:'~ 0 0.8386 13.26 583. 1 O. 6798 19.34 1173.2 0.0379 O. 00".\ 10:::..

--" 143.0 O. 1882 0.00 609. 3 1. 2711 9. 44 1238. 1 O. 1917 21. 55
186.0 O. 5109 12.90 661. 6 O. 1491 57.09 1332. 5 0.0658 8. 97
198.0 0.1669 0.00 727. 2 O. 1624 18. 65 1337.7 0.0000 O. 00
238. 6 1.3239 20. 54 846. 0 O. 0507 O. 00 1461. 0 4·.0878 9. 04
279.0 .0.1.161 ·0.00 860.4 0.1069 25.62 -1586..0 -0.0773 0.00
295.2 O. 5092 17.50 911. 1 O. 5607 10. 95 1591. 0 O. 1828 22. 75
338. 4 O. 2610 21.49 968. 9 0.4928 12. 54 1729.6 CI • 1171 19. 14
351. 9 1.0994 14.60 1001. 0 0.0936 0.00 1764. 5 0.4580 11.46

GELI STANDARD EFT I CI ENCY GC FOR DETECTOR G- 6 01\1 10/241 7

HIGH RADIUM STANDARD LOW RADIUl"1 STANDARD

NORI'1ALI SED "/ LENGTH IN NORMALISED 'J. LENGTH IN .,-
GMT YEAR CPM ERROR MINUTES GMT YEAR CPM ERROR MINUTES

2~2'3. 821 7 0.9971 14. 563 22. 69.906 7 1.3635 14. 524 20.
230.795 7 1. 0016 13. 550 25. 76.810 7 1.3438 13. 154 35.
237.814 7 1. 0021 13. 672 25. 81.696 7 1.3658 13. 879 25.
2l~4. 906 7 O. 9920 12.742 24. 104.028 7 1.3821 15.760 22.
2~;8. 758 7 0.9774 13. 193 24. 110.905 7 0.989E: 14.446 38.*
2r;;' 5. 838 7 1.0076 13.473 34. 124. 980 7 0.9907' 14. 749 36.*
272.710 7 O. 9943 13. 548 26. 133.855 ..., O. 9852 15. 294 24. *,
~79. 758 7 0.9902 15.691 21. 154.043 7 0.9860 15.339 32. ~~

~ ,
\

l6.761 7 O. 9816 13.627 22. 216.995 7 1.0022 16. 665 21. *
(

}93.712 7 O. 9749 14.993 21. 296.660 7 O. 9851 15.434 21. *\. - AVERAGE 0.9919 0.011 AVERAGE O. 9898 0.007

CALIBRATION LINE FROM STANDARD FOR G- 6 OF 296. 660 7
ENERGY= 1.648023 + 0.9931715*CH + -1. 590159E-06*CH**2
FWHM =SGRTC -2.1716 + 0.017551*ENERGY) (C060= 4.606)

EFFICIENCIES FOR GEOMETRY JR 6 CALIBRATED 29. 000 2007

ENERGY 'l. EFFCY ENERGY 'l. EFFCY ENERGY I. EFFCY Et\IERGY 'l. EFFCY
50.0 5. 652300 100.0 5. 512700 300. 0 2. 660400 O. 0 O. 000000
55.0 5.891700 110.0 5.268400 500. 0 1.792700 o. a O. 000000
60.0 6. 024200 130.0 4.801100 700.0 1. 368100 O. 0 O. 000000
65. 0 6. 077200 150. 0 4.388400 1000.0 1. 012600 O. 0 O. 000000
70.0 6. 072400 170.0 4.034000 1400. 0 O. 750900
80.0 S. 951400 190.0 3.731100 2000.0 O. 541800
'=fe" 0 5. 748900 250.0 3.052100 3000.0 0.379700
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******************************************************************************~
8fH 1. 2 GLS GSTOR 670

******************************************************************************

b

b
b
b

b

.~-)

B
E
B
B

B
B

PJI, ENERGY
1 23. 1
2 26. 7
3 33. 7
4 46.6/
6 72. 8
7 75. 1
8 85.7

10 186. 1/
12 242. 5
13 295.3
14 351. 9/
1.7 609.4r'
18 768.4
19 786. 1
20 805.8
22 933.6
24 1120.2
25 1157.4
26 1239.2
27 1281. 2
28 1379. 9
30 1509. 4
31 1730.5
32 1748.6
33 1764.4
34 1844. 2

5 63.2
9 92. 7

11 239. 4
15 511. 1
16 582. 7
21 910. 5
23 969. 9
29 1461.2

CPM I.ERR COMMENT
1. 31 5. 7 . _ - .
1. 42 13. 0 NO GEN. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .
O. 22 61. 9 _ . . . . . . . . . . . . . . . . . .. . .
1. S9 13.4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. " _. Pb210s
4.36 7.0..................................... . .

"10~"04 3 ..2 " " .
4.07 7.8..................................... Cs136
1. 22 23.3 Cs136 U 235s Ra226s
2.38 8.8 Ra226 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. La140
5. 18 5. 8 Ra226 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Rul03
7.70 4.3................................... Ra226s Pb214s
S. 68 4. 6 , Ru103 R a226s B i214s
0.62 23.6 Ra226 '. . . . . . . .
O. 25 46. 2 Ra226 Th228 .. . . . . . . . . . . . . . . . . . . . . .
O. 2S 38. 3 Ra226 . . . . . . . . . . . . . . . . . . . . . . . . . .
O. 65 27. 4 Ra226 . . . . . . . . . . . . . . . . . . . . . . . . .
1.22 12.3 Ra226 NO GEN..................... Be 465
O. 25 44. 9 . . . . . . . . . . . . . . . . . . . . . . . . . .
O. 85 26. 2 Ra226 . . . . . . . . . . . . . . . . . . . . . . . . . .
O. 26 32. 4 Ra226 . . . . . . . . . . . . . . . . . . . . . . . . .
0.39 40.7 . .
O. 40 28. 4 Ra226 . . . . . . . . . . . . . . . . . . . . . . . . . .
O. 40 25. 1. Ra226 NO GEN. . . . . . . . . . . . . . . . . . . . . . .
0.22 24.7 . . . . . . . . . . . . . . . . . . .
1. 12 10.3 Ra226 '" . . . . . . . . . . . . . . . . . . . . . . . .
O. 31 33. 2 . . . . . . . . . .

RE,.JECTED PEAKS
-0.06 99.9 Th232s
-0. 19 99.9 . . . .. . . . . . . . . . . . . . . . .. Th234s Th227s
-0. 42 76. 4 Th228 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Pb212s

O. 13 99.9 Th228 L.a140 Rul06 Na 22
O. 16 99.9 Th228 " T12085

-0. 09 99. 9 , Th232s Ae228s
-0. 2S 42. 4 Ae228 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Th232s
-0. 40 99. 6 . . . . . . . . . . . . . . . . . . K 40s
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#***************************************************~***********************

GLS 3 G-i JR 297.656 7 292.93 MIN 163,71001 GR 671
IBR=TTIH REF TIME= 268. 896 7 100 mLs in Pa~kway Jar
~******************~~******************************************************

CPM CORR
CNTG DECAY

,.."
'- )

- P~-ENERGY-GAMMA

IA.EV

SPECIAL ANALYSIS
BRANCH EFFICIENCY

FRAC F"RAC
DPM
NOW

ERROR
PCT

pel/GRAM
AT TZERO

K 40 4.602E+l1 DAYS LAMBDA= 1.506E-12 DECAY= 1.000E+OO lG
1461 (1460.85) 0.110000 0.00609 0.129 1.920E+02 536.351. 5. 282E-Ol

3G
4. 590E-02
4.0S9E-01

Se 46 8. 380E+Ol DAYS
**** ( 889.26) 1.000000
1120 <1120. 52) 1. 000000

LAMBDA= 8. 271E-03
O. 01014 O. 133
O. 00806 O. 937

DECAY= 7. 883E-Ol
1.315E+Ol 5 -(

1. 163E+02 5 9. 111.

Co 60 1. 921E+03 DAYS
**** (1173.21) 0.999200
**** (1332.48) 1.000000

LAMBDA= 3. 608E-04
O. 00768 O. 126
O. 00672 O. 130

DECAY= 9. 897E-Ol
1.641E+Ol 5

1.938E+Ol 5

4G
-( 4. 562E-02
<: S. 387E-02 '

Sb 124 6. 020E+Ol DAYS LAMBDA= 1. 151E-02 DECAY= 7. 181E-0 1 16G
*'*'!Hl' (1691. 00) 0.457000 0.00518 0.099 4. 194E+Ol 5 -( 1. 607E-01

Cs 1.37 1. 102E+04 DAYS LAMBDA= 6. 290E-OS DECAY= 9. 982E-0 1 3G
-iHH'·-jo; ( 661.64) 0.851000 0.01334 0.170 1. 494E+01 s -( 4. 118E-02 '

Eu i 52 4. 821E+03 DAYS LAMBDA= 1. 438E-04 DECAY= 9.9S9E-Ol 48G
-i-'-~-~~. 121. 78) O. 254000 O. 04799 O. 388 3. 187E+Ol 5 .::: 8. 805E-02 .

.-) 195 295.97) 0.004000 O. 02578 3. 932 3. 814E+04 4.731. 1.054E+02
'_ _ ·k·4~* ..;-;' 344. 31 ) 0.245000 O. 02289 O. 257 4. 588E+01 5 .::: 1. 268E-01

768 768.90) 0.000800 0.01164 0.374 4.017E+04 20. 511. 1. 110E+02
~;.;.-r':"** ( 963.36) O. 132000 O. 00939 0.140 1. 132E+02 s ,~ 3. 126E-01".
-}~.*,** ( 1112. 04) O. 124000 O. 00812 0.128 1. 272E+02 s <: 3. 514E-01
1.409 (1408.02) O. 198000 O. 00634 O. 154 1. 224E+02 533. 92i~ 3. 383E-Ol

ELI154 3. 105E+03 DAYS LAMBDA= 2. 232E-04 DECAY= 9. 936E-01 48G
~.*1=~1=~ ( 123.07> O. 390000 O. 04770 O. 377 2. 026E+01 s <: 5.611E-02
*-;o~** ( 723. 26) 0.202000 O. 01233 0.167 6. 719E+Ol s -::: 1. 8b1E-Ol
'R'~~-*-li' (1004. 75) 0.170000 O. 00901 O. 155 1. 011E+02 5 ·C 2.800E-01
1'i--t~~L* (1274.49) 0.336000 O. 00704 O. 118 4. 991E+Ol 5 .( 1. 382E-Ol

IT· 192 7. 402E+Ol DAYS LAMBDA= 9. 364E-03 DECAY= 7. 639E-Ol 22G
295 ( 295. 95) 0.290900 O. 02578 3.936 5. 248E+02 4.731. 1. 890E+OO

fi-·ti-it-l!· ( 316. SO) 0.830700 O. 02447 0.269 1. 321E+Ol s ,~ 4. 759E-02.~

~·~·t~** ( 468. 06) 0.476000 0.01791 0.197 2. 314E+01 5 .( 8. 336E-02

TJ.208 5. 133E+12 DAYS LAMBDA= 1. 350E-13 DECAY= 1. OOOE+OO 19G
~·H;'·-ii-* ( 583. 14) 0.860000 O. 01489 O. 222 1. 736E+01 s -( 4.777E-02

Pb210
47 (

1. 633E+12· DAYS
46. 50) 0.040000

LAMBDA= 4. 245E-13 DECAY=!. OOOE+OO lG
0.04040 1.150 7. 113E+02 516.42% 1.957E+00

B ].212
~295

"J- ~"*'l< (
--- 786 (

5. 133E+12 DAYS
295. 10) 0.000240
727.17) 0.066500
785.42) 0.011200

LAMBDA= 1.350E-13
O. 02584 3. 932
O. 01226 O. 162
0.01142 0.231

DECAY= 1.000E+OO 22G
6.341E+OS 4.731. 1.745E+03
1. 991E+02 5 -( 5. 479E-Ol
1.807E+03 31.641. 4.971E+OO

~ Pb2i2 5. 133E+12 DAYS LAMBDA= 1.350E-13 DECAY= 1.000E+OO 4G
-i<-*** (238.63) 0.431000 0.03035 0.424 3.239E+Ol s <:T'8.911E-02

1.. 633E+12 DAYS 190 DECAY= 1.000E+OO 48G
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609 609. 30) 0.470000 O. 01434 4. 965 7. 369E+02 5 3. 37/0 2. 028E+00. , ~ 666.00) 0.020000 O. 01327 O. 175 6. 587E-I-02 45. Dl/o 1.812E+00bb~

- 768 768.70) O. 050000 0.01165 O. 374 6. 426E+02 20. 51/0 1. 768E+00
786 787. 10) O. 012000 0.01139 O. 231 1. 690E-+03 31- 64Y. 4. 649E+OO

,'~ 134 ( 934.80) 0.030000 O. 00967 0.208 7. 181E+02 30. 27y. 1. 976E+00
\.j1120 (1120.40) 0.170000 O. 00806 O. 936 6. 833E+02 9. 11Y. 1. 880E+00

i156 (1155.40) 0.018000 O. 00781 O. 184 1. 312E+03 30. 48Y. 3.611E+00
1239 (1238. 30) 0.060000 O. 00726 0.281 6. 455E+02 25. 20Y. 1. 776E+00
128t (1281.30) 0.017000 0.00700 0.095 7. 957E+02 52. 16Y. 2. 189E+OO
1.378 (1379.00) 0.050000 O. 00648 0.202 6. 247E+02 30. 86/0 1. 719E+00
1409 (1408.00) 0.025000 0.00634 O. :154 9.:697E+02 33, 921. 2.,o68E+OO
1765 (1764.00) 0.170000 O. 00494 0.818 9. 745E+02 7. 70Y. 2. 681E+00
1847 (1848.00) 0.020000 O. 00469 0.092 9. 783E+02 40. 92Y. 2. 692E+00

Pb214 1. 633E+12 DAYS LAMBDA= 4. 245E-13 DECAY= 1.000E+OO 23G
242 ( 241. 90) 0.076000 O. 03005 1.900 8. 320E+02 6.52'Y. 2. 289E+00
~259 ( 258.80) 0.008000 O. 02855 0.261 1. 143E+03 45. 35'Y. 3. 144E+00
~295 ( 295.20) O. 190000 O. 02583 3.932 8. 012E+02 4. 73'Y. 2.205E+00
352 ( 352.00) 0.360000 O. 02249 7.013 8. 660E+02 5

.., 90Y. 2. 383E+00c:...

768 ( 768.40) 0.000800 0.01165 O. 374 4.015E+04 20. 51i. 1. 105E+02
786 ( 785.90) 0.008600 0.01141 0.231 2. 354E+03 31. 64i. 6. 478E+00

Ra226 5. 851E+OS DAYS LAMBDA= 1. l8SE-06 DECAY= 1.000E+OO 48G
186 186. 10) O. 040000 O. 03642 1. 719 1. 180E+03 512. 17i. 3. 247E+00
242 242. 00) 0.078000 O. 03004 1.900 8. 109E+02 6. 521. 2. 231E+00
259 ( 259.00) 0.005800 O. 02854 0.261 1. 577E+03 45. 351. 4. 339E+00
295 ( 295.20) 0.201000 O. 02583 3.932 7. 574E+02 4.731. 2. 084E+00 '
352 ( 351. 96) 0.393000 O. 02250 7.013 7. 932E+02 5 2. 901. 2. 183E+00
609 ( 609. 32) O. 484000 O. 01434 4. 965 7. 156E+02 s 3. 37i. 3.. 969E+00
S65 ( 665.40) 0.016500 O. 01328 0.175 7. 978E+02 4S. 01i. 2. 195E+00 .

..

'--j 168 ( 768.40) 0.053200 0.01165 0.374 6. 037E+02 20. 51'Y. 1. 661E+00
'\. 786 ( 785.80) 0.012100 0.01141 0.231 1. 673E+03 31. 64;' 4.604E+OO
./

934- ( 934. 10) 0.033400 O. 00967 0.208 6. 445E+02 30.27i. 1. 773E+00
1120 ( 1120. 30) O. 160000 O. 00806 0.936 7. 260E+02 9. 111. 1. 998E+00
1156 ( 1155. 20) 0.018200 O. 00781 O. 184 1. 298E+03 30.481. 3. 571E+00
1239 ( 1238. 10) 0.062000 O. 00726 0.281 6. 246E+02 25.201. 1. 719E+00
1281 ( 1281. 00) 0.015600 O. 00701 0.095 8. 669E+02 52. 16~~ 2. 385E+00
1378 (1377.60) 0.041800 O. 00649 0.202 7.464·E+02 30.B6i. 2.054E+00
t409 (1408.00) 0.026000 O. 00634 0.154 9. 324E+02 33.92/0 2. 566E+00
1511 (1509. 20) 0.023000 O. 00587 0.158 1. 168E+03 35. B7;~ 3. 213E+00
1730 (1729.60) 0.030700 O. 00505 O. 169 1. 090E+03 27.931. 2. 998E+OO
1,765 (1764.50) O. 166000 O. 00494 0.818 9. 983E+02 7.701. 2. 747E+00
1847 (1847.40) 0.022000 O. 00469 0.092 8. 890E+02 40.92;' 2. 446E+00

Th227 7. 9S1E+03 DAYS LAMBDA= 8. 7I8E-OS DECAY= 9. 975E-Ol 48G

**** 49.80) 0.087000 O. 04963 0.399 9. 247E+Ol 5 <: 2. 551E-Ol
80 79.70) 0.018000 O. 05657 1.033 1. 014E+03 527.36i. 2. 797E+00

*"';~** 94. 00) 0.013500 O. 05416 0.431 5. 894E+02 5 <: 1. 626E+00
'";':~'i~~~-* ( 210.60) 0.012600 O. 03330 0.345 8. 232E+02 5 .( 2. 271E+00
·n··~,~*·r('" ( 236. 00) O. 115000 O. 03061 0.329 9. 355E+Ol 5 <: 2. 580E-01
*.~** ( 254.70) 0.009100 O. 02890 0.312 1. 186E+03 s .( 3. 271E+00 \
*~,.** ( 256.20) 0.063000 0.02877 0.294 1.621£+02 '5 .-- 4.471E-Ol'.
-ff-·~r{~* ( 285.60) 0.016500 O. 02649 O. 305 6. 971E+02 s ,.

. .l.. 923E+00.....
295 296.60) 0.003900 O. 02574 3.932 3. 918E+04 4.73i. 1. 081E+02

':~'-i:-** 300.00) 0.018900 O. 02551 0.288 5. 982E+02 s ,- 1. 650E+00.....

"'lHHi- 304'.40) 0.013500 O. 02522 0.247 7. 268E+02 s <: 2.005E+00
,'\ dH;' 329. 90) 0.029000 O. 02368 0.275 4. 012E+02 s .,~ 1. 107E+00'.

334.40) 0.011500 O. 02343 0.247 9. 186E+02 .-
\._./1~*"< 5 <'. 2. 534E+OO

p:c228 5. 133E+12 DAYS LAMBDA= 1. 350E-13 DECAY= 1. OOOE+OO 41G
-:.~.~-::._~ ';r ( 911. 10) 0.250000 O. 00991 O. 190 7. 654E+Ol s <: 2. l06E-Ol

..
! ~":' =-!..:~

- ::.: :[ 2E·+·O"7 D,t~VS Lt\t1 191 DECAY= i. OOOE+OO 8G....



:-_.

68. 00) 0.005900 O. 05696 0.477 1.418E+03 5 <: 3.902E+00

2.412£-01
3. 223E-01
2. 213E+00

"rh232
~?1. 1

. -, pO"~ (, )""=
;.·\.~~,~~Io~,** (

5. 1 i3E+12 DAYS
911. 10) 0.250000
968. 90) O. l'SOOOO
63.81) 0.010101

LAMBDA= 1.356E-13
0.00991 0.217
O. 00934 O. 164
0.05644 0.458

DECAY= 1.000E+OO 42G
8. 765E+01 534. 701.
1. 172E+02 5 -(
8.042E+02 s <:r

Th234 1. 633E+12 DAYS LAMBDA= 4. 245E-13 DECAY= 1.000E+00 lOG
. **** ( 92. 30 )0.999999 0.05450 O. 466 8. 555E+00 5 <:r 2. 354E-02

5. 226E+01
1. 616E+02
7. 160E+00

Pa234m L ·633E+12 DAYS
259 (257.90) 0.000480
786 ( 786.27) 0.000345

**** (1001.03) 0.006000

LAMBDA= 4. 245E--13
0.02863 0.261
0.01140 0.231
O. 00904 O. 141

DECAY=1.000E+0048G
1. 899E+04 45. 357
5. 871E+04 31. 641.
2.602E+035 <:

U 235 2. 571E+11 DAYS LAMBDA= 2. 696E-12 DECAY= 1.000E+00 34G
80 ( 81. 20) 0.006500 O. 05639 1.033 2.817E+03 27. 361. 7. 752£+00

*..!?~:--tt· ( 143.78) O. 1.32600 O. 04342 0.393 6. 827E+01 s 0:: 1. 879E-01
186 ( 185.72) O. 540000 O. 03647 1. 719 8. 730E+01 512. 171. 2.402E-01
242 ( 240. 93) 0.000700 O. 03014 1.900 9. 006E+04 6. 527- 2. 478E+02

Am241 1. 582E+05 DAYS LAMBDA= 4. 381E-06 DECAY= 9. 999E-01 41G
**** ( 59.54) 0.359000 0.05537 0.414 2.084£+01 s -( 5.734E-02
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****************************************************************************
GLS f*',

j G-7 JR 297.656 7 292.93 MIN 163.71001 GR 671
IBR=TTIH REF TIME= 268.896 7 100 mLs in Parkwa~ Jar
~*************************************************************************:.J

***************************************************************************
-~;. Group '.' , 8811 * Time of count 297.656 2007 *
* Sample. . . . . . . . . . . . . . . . . . . . . . . . .. 3 * Reference GMT. . . . . . .. 268.896 2007 *
-10' Element. . .. * Elapsed Live Tm _ 292.9333 *
* Typ,e,code.. . . . . . . . . . .. . . .. .GLS * Dead Time ,P,ct '. . .0.022753 *
* rD N 021-233-SL-001N * Background GMT 293.9732007 *
* Geometry, detector JR-7 * Standard GMT 297.640 2007 *
* Aliquot. ...... 163.71 * Days since TO........... 28.76035 *
-J:~ Unit of Aliquot , GRAM * Time on 8: 44 PDT 24-0CT *
* Data Sheet Units PCI IGRAM * Time off 13: 36 PDT 24-0CT *
-i'~ Library , TTIH * Calc Time.. . . . . . .. 13: 20 24-0CT-07 *
***************************************************************************
* Slope.. .. .. .. . . . .. .. 1. 00527 * Width slope............. O. 003299 *
-le Intercept, 2.851349 * Width offset............ 1. 920348 *
"e X**2 TERM -0. 11550892E-05 * Sensitivity 4. *

NP: [7, 67J671. GSP 35 PEAKS

*t**************************************************************************
K FIT
o 0.00
o 0.00
o 0.00
o 0.00
o 63. 50
o 0.00
o 0.00
o O. 00
o 0.00
o O. 00
o O. 00
o O. 77
o O. 00
o 0.00
o O. 00
o 0.00
o 0.00
o 0.00
o 0, 00
K FIT
o O. 00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o O. 00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00

CPM ERR EFF
1. 11E+00 12. 70. 159
9. 37E-02151. 60.282
1. 15E+00 16. 40. B06
3. 60E-01 39. 3 5. 63
1. 51E+00 13. 6 S. 70
4. 34E+00 6. 6 5. 68
1. 03E+00 27. 4 5. 65
9. 17E-01 19. 1 5. 53
2. 97E-Ol 53. 0 5. 44
3. 98E-01 43. 1 3. 89
2.04E+00 10. 1 3. 65
3. 99E-01 22.3 3.04
1.90E+00 6.5 3.01
2. 61E-01 45. 3 2. 86
4. 02E+00 4. 5 2. 58
7. 14E+00 2. 8 2. 30
6. 75E-02123. 8 1. 92
1.07E+00 12.7 1. 67
5. 07E+00 3. 2 I. 45

CPM ERR EFF
1. 75E-01 45.0 I. 34
3. 74E-01 20. 5 1. 18
2,31E-01 31. 6 1. 15
2. 80E-01 25. 1 1. 00
2.08E-Ol 30.30.975
9. 65E-Ol 8.70.815
1.a4E-0~ 30.50.789
3.01E-01 23.60.734
9.48E-02 52.20.708
2. 28E-Ol 27.40.650
1. 54E-01 33.90.634
1.90E-Ol 24.20.612
1.58E-Ot 35.90.593
1. 80E-01 26. 10.513
8. 39E-01 7.50.502
9. 18E-02 40.90.475

BKGND FWHM AREA CHAN
420 3. 13 325 24. 1
688 1. 55 27 29. 8
920 1.94 337 43.4
695 1. 56 105 60. 1
965 3. 02 443 67. 7

1296 3. 02 1272 72. 1
1345 3. 02 302 76. 8
925 1. 71 269 84. 7
757 1. 79 87 89. 1
789 1. 14 117 165. 6
882 2. 04 597 182. 2
279 1.48 117 234.8
345 1. 64 557 238. 0
388 2. 66 76 254. 7
539 1. 68 11 77 291. 1
358 2. 10 2091 347. 5
193 2.68 20 436.2
303 3.06 315 506. 3
185 1. 87 1486 603. 8

BKGND FWHM AREA CHAN
141 2. 18 51 658. 8
117 2.61 110 762.2
103 2. 44 68 780. 2
80 4. 58 82 904. 8
88 2. 15 61 927.6
91 2.62 283 1113.1
45 5. 08 54 1149. 0
79 2.66 88 1231.0
50 2. 23 28 1273. 0
71 2.80 67 1370.2
48 3. 04 45 1400. 8
40 1.99 56 1453.4
47 3.60 46 1502.4
32 2.63 53 1721.7
17 2.60 246 1756.0
22 3.05 271838.2

2. 89("lr'l('il=-(Y'':l ~l='

193

p~ IT ENRG LEFT WD
1 0 27. 1 21 8
2 0 32. 8 29 6
3 0 46. 5 40 8
4 0 63.3 59 5
5 7 70.9 64 19

, .~ 6 7 75. 3 64 1. 9
~~ 7 7 80.0 64 19

8 0 88. 0 82 6
9 0 92. 4 88 6

10 0 169, 3 162 8
11 0 186.0 178 9
12 3 238.8 232 11
13 3 242.0 232 1.1
14 0 258. 9 252 7
15 0 295.4 287 9
16 0 352. 0 344 9
1. 7 0 44 1. 1 432 7
18 0 511.6 500 13
19 0 609.4 598 11
PK IT ENRG LEFT WD
20 0 664. 6 655 9
21 0 768. 4 758 9
22 0 786. 4 776 10
23 0 911.5 901 10
24 0 934. 4 924 8
25 0 1120.4 1108 11
26 0 1156.4 1145 9
27 0 1238. 6 1226 13
28 0 1280. 7 1270 9
29 0 1378. 1 1364 :1.1
30 0 1408. 7 1397 8

'.,.,\.. 31 0 1461. 5 1450 9
) ::32 0 1510.51496 11

33 0 1730.2 1717 11
34 0 1764. 6 1749 14
35 ~ 1846. 9 1831 ~2

~WHM=~GRT( 4 92814E+00 +



*******************************************************************************
BACKGROUND INFO 8811 GLS 3 297.656 7 G- 7 BG DATE 293.973 7
*****************************************************************************~

r- '\ --------PEAK---------y v------BACKGROUND------y v------NET----v
'. /ENERGY CPM 'l.ERROR ENERGY CPM 'l.ERROR CPM i.ERROR

63. 31 O. 3600 39. 28 62.00 O. 4556 28.67 -0.0956201. 41R. .'-92.38 0.2966 52. 98 92.00 0.6088 7.38 -0.31 22 S2.36R
185, 98 2. 0371 10. 06 186.00 0.3178 13. 15 1. 7194 12. 17
238. 78 0.3989 .22.27 238. 50 0.3161 lA.40 0.-OB28120. 53R
295. 36 4.0194 4. 53 295.20 O. 0874 42. 58 3.9320 4. 73
352.02 7. 1377 2. 78 351. 90 O. 1251 35.64 7.0125 2. 90
511. 56 1. 0747 12. 67 511. 00 O. 9979 5.07 0.0768189.00R
609.44 5.0735 3.20 609.30 O. 1082 37.04 4.9653 3.37
911. 49 0.2799 25. 13 911. 10 0.0628 43.00 0.2171 34. 70

1120.42 O. 9652 8. 72 1120.30 0.0290 47. 58 0.9362 9. 11
1238.60 0.3007 23. 57 1238. 10 0.0195 0.00 0.2812 25.20
1378. 12 0.2277 27. 43 1377.70 0.0253 0.00 0.2024 30. 86
1461. 46 O. 1901 24.23 1461. 00 O. 0616 12.67 O. 1285 36. 35
1730. 15 O. 1805 26.13 1729.60 0.0116 0.00 0.1689 27. 93
1764.57 O. 8388 7. 47 1764.50 O. 0206 33. 53 0.8182 7. 70

4 PEAKS REJECTED BY BACKGROUND

1~-fi-*****of.~**********************************************************************il'
INTERFERING ISOTOPE ANALYSIS 8811 GLS.3 297.656 7 G- 7
*~~****************************************************************************
SPANF TABLE SAVED IN GSTOR SAYS NATO NOT REGUIRED
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0C USED IN DATA REDUCTION OF SAMPLE 8811 3 GLS RUN AT 297. 656/2007

BACKGROUND FOR GELI DETECTOR 7 OF 293. 973/2007 2375.4 MIN
V-:NERGY CPM ERROR ENERGY CPM ERROR ENERGY CPM ERROR

~-) 62. 0 0.4556 28. 67 511. 0 0.9979 5.07 1120.3 0.0290 47. 58
92. 0 0.6088 7.38 583. 1 0.0813 22.99 1173.2 0.0387 23. 52

143. 0 0.0548 35.22 609. 3 O. 1082 37. 04 1238. 1 0.0195 O. 00
186. 0 0.3178 13. 15 661.6 0.0377 20. 70 1332. 5 0.0309 26. 53
198. 0 0.0611 25.20 727. 2 0.02'56 0.00 1377.7 0.0253 O. 00
238. 5 O. 3161 14.40 846. 0 0.0559 23. 98 1461. 0 0.0616 12. 67
279.0 0.0000 0.00 ,860.4 0.035~1 0.00 1586.0 ····0;·0000 '0.-00
295. 2 0.0874 42. 58 911. 1 0.0628 43.00 1591. 0 0.0333 O. 00
338. 4 0.0809 31. 15 968. 9 0.0398 64.25 1729.6 0.0116 O. 00
351. 9 O. 1251 35.64 1001.0 0.0417 34. 54 1764. 5 0.0206 33. 53

GEL! STANDARD EFFICIENCY QC FOR DETECTOR G- 7 ON 10/241 7

HIGH RADIUM STANDARD LOW RADIU\v\ STANDARD

NORMALISED % LENGTH IN NORMALISED % LENGTH IN
GMT YEAR CPM ERROR MINUTES GMT YEAR CPM ERROR MINUTES

71. 872 7 1.0395 11. 486 39. 244.938 7 1.0507 12.319 35.
103.898 7 0.8806 8. 120 30. 258. 777 7 1.0466 12. 929 31.
109.825 7 1. 0019 9.030 22. 265.711 7 1. 0175 9.504 24.
114.670 7 O. 9891 8. 186 29. 265.864 7 0.,8918 13. 018 40.
127.663 7 0.9841 7.790 44. 265.918 7 1.0084 7.775 28.
133.B33 7 0.9924 7. 542 27. 272. 730 7 O. 9982 8.611 25.
150.B85 7 0.8859 11. 264 14. 279.799 7 0.9945 7.713 22.
,'54.032 7 0.9734 5.981 22. 286.935 7 0.9403 6.326 24.'J /3.704 7 0.9383 4.693 21. 293.728 7 1.0060 8.861 22.

l. 175. 828 7 O. 9978 8.266 38. 297.640 7 0.9180 8.162 21.
AVERAGE O. 9683 0.051 AVERAGE 1. 0174 0.023

CALIBRATION LINE FROM STANDARD FOR G- 7 OF 297. 640 7
ENERGY= 2.851349 + 1.0052698*CH + -1. 155089E-06*CH**2
FWHM =SGRT< 1.9203 + 0.003300*ENERGY} (C060= 2.513)

EFFICIENCIES FOR GEOMETRY JR 7 CALIBRATED 50. 000 2007

E'\lERGY % EFFCY ENERGY /. EFFCY ENERGY % EFFCY EI\IERGY % EFFCY
50. 0 5. 023100 100. 0 5. 2B7100 300. 0 2. 551200 O. 0 O. 000000
55. 0 5. 347200 110.0 5.062500 500. 0 1. 699100 0.0 0.000000
60.0 S. 551400 130.0 4.620300 700. 0 1. 270100 0.0 O. 000000
tJ5.0 5. 663400 150. a 4.223800 1000. 0 0.905100 O. 0 0.000000
70.0 5. 706100 170.0 3.881400 1400.0 0.637600
80. 0 5.653400 190.0 3. 588400 2000. 0 0.429900
90.0 5. 494600 250.0 2.931100 3000. 0 0.279600

\ .... "-
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...-
**************************************************************.*************j**
881 i 3 GLS G:STOR 671

**************************************************************.***************"

B 4 63. 3
1:- 9 92. 4;,.1

13 12 238. B
~ 18 511. 64..

b

b

b

b

D

b

b
b

1

3
5
b

"8
10
11
13
14
15
16
17
19
20
21
22
23
24
25
'"1't::..tl

27
28
29
30
3l
32
33
34
35

ENERGY
27.1

32.8/
46. 5
70.9
75. 3
80.0
88.0

169.3'/
186. Of
242.0
258.9
295.4
352. 0/
441.1
609.4 1
664.6
768. 4
786.4
911. 51'
934.4

1120.4
1156. 4
1238. 6
1280. 7
1378. 1
1408. 7
1461. 5
1510.5
1730.2
1764.6
1846.9

CPM i.ERR COMMENT
1. 11 12.7 . . . . . . . . . . . . . . .
0.09 99.9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1. 15 16.4 NO GEN. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ., Pb210s
1.51 13. ,6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .
4. 34 6. 6 , ,....................... . .
1. 03 27.4 .. . . . .. . . . . . . . . . .. . Ce144 I 131 Th227s
O. 92 19. 1 . . . . .. Cd 109
0.40 43.1 . .
1. 72 12.2 . . . . . . . . . . . . . . . . . . . . . . . .. Cs136 U 235s Ra226s
1. 906.5 Ra226 Th228 .. . . . . . . . . . . . . . . . . . . . . . . . La140
0.26 45.3 Ra226 " Ag 110
3.93 4. 7 Ra226 . . . . . . . . . . . . . . . . . . .. . . . . Rul03
7. 01 2.9 NO GEN. . . . . . . . . . . . . . . . . . . . . . . . . . . .. Ra226s Pb214s
0.07 99.9 .
4.97 3.4 Rul03. Ra226s Ei214s
0.17 45.0 Ra226 . . . . . . . . . . . . . . . . . . . . . .. . .
O. 37 20. 5 Ra226 , .
0.23 31.6 Ra226 Th228 ., .
0.22 34·.7 Th232s Ae228s
O. 21 30. 3 Ra226 .
O. 94 9. 1 Ra226 . . . . . . . . . . . . . . . . . . . . . . .. Se 465
O. 18 30. 5 Ra226 . . . . . . . . . . . . . . . . . . . . . . . . . .
O. 28 25. 2 Ra226 . . . . . . . . . . . . . . . . . . . . . . . . . . .
O. 09 52. 2 Ra226 . . .
O. 20 30. 9 Ra226 .
O. 15 33.9 Ra226 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Eu 1525
O. 13 36.4 ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. K 405
O. 16 35.9 Ra226 .
O. 17 27. 9 Ra226 .
O. 82 7.7 Ra226 .
O. 09 40. 9 Ra226 .

REJECTED PEAKS
-0. 10 99.9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Th232s
-0. 31 52. 4 .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Th234s

0.08 99.9 Th228 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Pb212s
0.08 99.9 Th228 La140 Rul06 Na 22

.-
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***********************************************************~****************

GLS 4 G-l JR 297.657 7 292.48 MIN 44.60000 GR 668
IBR=TTIH REF TIME= 269. 649 7 100 mL in Pa~kway Jar

i ~ :*************************************************************************
• ~ ~O .'lrlf ~-1

.PH -ENERGY-GAMMA
KEV

SPECIAL ANALYSIS
BRANCH EFFICIENCY CPMCORR

FRAC FRAC CNTG DECAY'
DPM
NOW

ERROR
peT

pel/GRAM ,-
AT TZERO

K 40 4.602E+l1 DAYS LAMBDA= 1.506E-12 DECAY= 1.000E+00 lG
1461 ( 1460. 85) O. 110000 O. 00644 O. 129 1. 821E+02 544. 38Y. 1. 839E+00

Se 46 8. 380E+01 DAYS
***~ ( 889.26) 1.000000
**** (1120.52) 1.000000

Co 60 1. 921E+03 DAYS
**** (1173.21) 0.999200
**** (1332.48) 1.000000

LAMBDA= 8. 271E-03
0.00984 0.154
O. 00810 O. 136

LAMBDA= 3.608E-04
0.00779 O. 101
0.00698 O. 114

DECAY= 7. 932E-Ol
1. 569E+01 s
1.675E+015

DECAY= 9. 899E-01
1.294E+01 s
1. 627E+01 s

3G
<: 1. 998E-01
<: 2. 132E-Ol

4G
-( 1. 320E-01
<: 1. 660E-Ol

Sb124 6.020E+01 DAYS LAMBDA= 1. 151E-02 DECAY= 7. 243E-01 16G
**** (1691.00) 0.457000 0.00566 0.071 2. 741E+Ol s -( 3. 822E-Ol

Cs137 1. 102E+04 DAYS LAMBDA= 6.290E-05 DECAY= 9. 982E-01 3G
*.,,.** ( 661. 64) O. 851000 O. 01252 O. 172 1. 617E+Ol 5 .~: 1. 636E-Ol

E\J 152 4. 821E+03 DAYS LAMBDA= 1. 438E-04 DECAY= 9. 960E-01 48G
",:,-~_.~.* ( 121. 78) 0.254000 O. 04322 0.334 3. 047E+01 5 .( 3.090E-Ol

I~·J,.;,~::~:
344.31 ) 0.245000 O. 02075 0.201 3. 963E+Ol s .( 4.019E-Ol

( 963.36) O. 132000 O. 00921 O. 126 1.038E+02 s <: 1. 053E+00
~J.;~"R-** ( 1112. 04) O. 124000 0.00815 O. 131 1.300E+02 s ·e 1. 319E+00
i~' -~=- .j~.f.{- (1408.02) O. 198000 0.00666 O. 103 7. 842E+Ol s .( 7. 952E-01

El! i54 3. 105E+03 DAYS LAMBDA= 2. 232E-04 DECAY= 9. 938E-01 48G
.ji..~~*';::' ( 123. 07) 0.390000 O. 04295 0.298 1. 781E+Ol s -::: 1. 810E-01

583 ( 582. 03) 0.008000 O. 01385 O. 105 9. 435E+02 81. 90Y. 9. 589E+00
·r~·tr ~t~~ ( 723.26) 0.202000 0.01166 O. 152 6. 472E+01 s .:;: 6. 577E-Ol
~::-.*.~~:- ( 1004. 75) 0.170000 0.00889 0.201 1. 328E+02 5 ,.. 1. 350E+00"-..
.;f.';;~*~~ (1.274.49) 0.336000 O. 00725 O. 106 4. 352E+Ol s .:-.: 4. 423E-Ol

Ir-192
-iH'"**
-i'~*'ll-{l' (

7. 402E+Ol DAYS
316. SO) 0.830700
468.06) 0.476000

LAMBDA= 9. 364E-03
0.02213 0.232
0.01642 O. 196

DECAY= 7. 693E-01
1. 260E+01 s
2. 504E+Ol s

22G
.( 1. 654E-01
<: 3. 287E-0 1

T1208
583 (

Pb210
47 (

Bi~2i2

583 (
'~'~. 'i':" ~~~:- (

5. 133E+ 12 DAYS
583. 14) 0.860000

1. 633E+12 DAYS
46.50) 0.040000

5. 133E+12 DAYS
583. 14) O. 310000
727.17) 0.066500

LAMBDA= 1. 350E-13
O. 01383 O. 105

LAMBDA= 4. 245E-13
0.05556 0.745

LAMBDA= 1.350E-13
0.01383 O. 105
O. 01161 O. 171

DECAY= 1.000E+OO 19G
8. 790E+00 581.90% 8. 877E-02 •

DECAY= 1.000E+OO 1G
3. 353E+02 522.211. 3. 386E+00 ( ..

DECAY= 1.000E+00 22G
2. 438E+Ol 81.90% 2. 463E-01
2. 211E+02 s < 2.233E+00

5. 133E+12 DAYS
238.63) 0.431000

LAMBDA= 1. 350E-13 DECAY= 1.000E+00 4G
0.02731 0.159 1. 349E+Ol 581.71% 1. 363E-01

Ei214 1. 633E+12 DAYS
**** ( 609.30) 0.470000

LAMBDA= 4. 245E-13
0.01335 0.224

DECAY= 1. OOOE+OO 48G
3.576E+Ol S .('1' 3. 612E-01

197 DECAY= 1.000E+OO 23G



(---.

3S2 352. 00) O. 360000 O. 02040 O. 177 2. 40sE+Ol 565. 781. 2. 429E-Ol
'-. ~ ...... 768. 40) 0.000800 0.01109 O. 323 3. 641E+04 24. 76% 3. 678E+02fbi

r

Ra226 5. 851E+Os DAYS LAMBDA= 1. leSE-06 DECAY= 1.000E+OO 48G

) .86 186. 10) O. 040000 O. 03266 1.922 1.471E+03 s 9. 801. 1. 485E+Ol
3 c -, 351. 96) 0.393000 O. 02040 O. 177 2. 203E+Ol 565. 781. 2. 225E-01~ ....e.

**** 609. 32) O. 484000 0.01335 0.224 3. 473E+Ol 5 ';:1' 3. 507E-01
767 768.40) O. 053200 0.01109 O. 323 5. 476E+02 24. 761. 5. 531E+00

Th227 7. 951E+03 DAYS LAMBDA= 8. 7i8E-Os DECAY= 9. 976E-Ol 48G
··;HHH;~ ( 49.80) ·0.087000 0.05556 0.404 '8. 353E+Ol '5 ···C '8.4'S7E-Ol

64 ( 62. SO) 0.002500 O. 05620 9.210 6. 555E+04 3. 27'% 6. 637E+02
"*,~i:-~1Co-* ( 79.70) O. 018000 O. 05314 O. 481 5. 033E+02 5 -C S. 095E+OO

Q~ ( 94. 00) O. 013500 O. 04967 14. 831 ' 2. 212E+04 s '") 381. 2. 239E+02,~ e..

112 ( 113. 10) 0.005400 O. 04512 1.249 5. 126E+03 17.051. 5. 190E+Ol .'
,"

204 ( 204.20) 0.002300 O. 03058 O. 332 4. 719E+03 40. 06':!. 4. 777E+Ol
.>~t.~~*{. 210.60) O. 012600 O. 02990 O. 275 7. 310E+02 s .( 7. 401E+00
*-).~** ( 236.00) O. 115000 O. 02753 0.269 8. 488E+01 5 .( 8. 593E-01
~~**~. ( 254.70) 0.009100 O. 02603 0.255 1.075E+03 s " 1. 089E+01".
*.*,.* ( 256.20) O. 063000 O. 02591 O. 244 1.492E+02 5 <: 1. 511E+00
*,?~~*~. ( ;:~85. 60) 0.016500 O. 02391 0.250 6. 338E+02 5 -=:: 6.4·16E+00
*-1-r-:.~* ( 300.00) O. 018900 O. 02305 O. 240 5. 505E+02 5 <: 5. 573E+00
*1:-** ( 304.40) 0.013500 O. 02279 O. 243 7. 880E+02 5 .::: 7. 979E+00
-$=':-'~:"-h"-ff- ( 329.90) O. 029000 O. 02144 0.223 3. 581E+02 s " 3. 626E+00.....
{-~*** ( 334.40) 0.011500 O. 02122 O. 222 9. 101E+02 s <: 9. 214E+00

":1 c,.., ( 350. 50) 0.000800 O. 02047 O. 177 1. 079E+04 65. 78% 1. 092E+02~-Jc..

Ac228 5. l33E+12 DAYS LAMBDA= 1.350E-13 DECAY= 1. OOOE+OO 41G
**** ( 911.10) 0.250000 0.00964 0.163 6. 749E+Ol 5 -C~ 6.816E-01

2. 812E+07 DAYS LAMBDA= 2.465E-08 DECAY= 1.000E+OO 8G
68.00) 0.005900 0.05550 0.523 1.597E+03 5 < 1.613E+01

Th232 5. 113E+12 DAYS LAMBDA= 1. 356E-13 DECAY= 1. OOOE+OO 42G
99 99. 50) O. 012000 O. 04831 O. 601 1.037E+03 25.40'1. 1. 048E+01

***.;j' 911.10) O. 250000 O. 00964 O. 163 6. 749E+01 s <:r 6. 816E-01
'$:7*** ( 968.90) O. 150000 O. 00916 O. 138 1. 000E+02 5 .( 1. 010E+00
1461 (1459.20) O. 009000 0.00645 0.129 2. 224E+03 44.381. 2. 246E+Ol
·t~, ~.~:- ~~, ~(- 63. 81 ) O. 010101 O. 05607 O. 975 1.722E+03 5 <: 1. 739E+Ol

Th234 1. 633E+12 DAYS LAMBDA= 4.24SE-13 DECAY= 1.000E+OO lOG
**** ( 92.30) 0.999999 0.05009 1.170 2. 336E+Ol s < 2. 360E-01

Pa234m 1. 633E+12 DAYS
767 (766.36) 0.002060

1001 (1001.03) 0.006000

LAMBDA= 4. 245E-13
0.01112 0.323
O. 00892 O. 471

DECAY= 1.000E+OO 48G
1.411E+04 24.76% 1.42SE+02
8. 793E+03 515.271. 8.881E+01

tJ 235
J 4~.

186
'239

l~in241

~H<-~~'* (
7',:] (

2. 571E+l1 DAYS
143.78) 0.132600
185. 72) O. 540000
240.93) 0.000700

1. 582E+05 DAYS
59.54) 0.359000
99.00) 0.000202

LAMBDA= 2. 696E-12
O. 03894 O. 286
O. 03271 1. 922
O. 02711 O. 159

LAMBDA= 4. 381E-06
O. 05639 O. 464
O. 04844 O. 601

198

DECAY= 1.000E+OO 34G
5.537E+01557.79'1. 5. 592E-01
1.088E+02 s 9.80% 1.099E+00
8.365E+03 81.711. 8. 449E+Ol

DECAY= 9. 999E-Ol 41G
2.293E+Ol s -C 2.316E-01
6.148E+04 25.40'1. 6.210E+02



*~**************************************************************************

GLS 4 G-l JR 297, 657 7 292, 48 MIN 44,60000 GR 668
i IBR=TTIH REF TIME= 269. 649 7 100 mL in Parkway Jar

:',~) "*********~~*************~~***********************************************~~*

*~*************************************************************************
.,~:- (~rQup. . . . . . . . . . . . . . . . . . . . . . .. 8811 * Time of count 297. 657 2007 *
-I'c Sample , 4 * Refer·ence GMT. . . . . . .. 269.6492007 *
~:;. Element. . . . . . . . . . . . . . . . . . . . . . . . .. * Elapsed Live Tm " 292.4833 *
* Ty pee ode. . .. . .. .. . . . . .. . . . . . .GLS '* ,Dead Time "PC't . . .. . . . . .. . .0,/028483*
* ID 021-121-SL-005 * Background GMT 293.973 2007 *
* Geometry, detector JR-1 * Standard GMT 297.640 2007 *
i~ Aliquot , 44.6 * Days since TO '" 28.00754 *
* Unit of Aliquot " GRAM * Time an 8:46 PDT 24-0CT *
* Data Sheet Units " PCI IGRAM * Time off......... 13:38 PDT 24-0CT *
* Library ' TTIH * Calc Time 13: 17 24-0CT-07 *
***************************************************************************
~. Slope... . . . . . . . . . . . . . . . .. 1. 004033 * Width slope............. 0.005318 *
.~. InteT'cept 1.981581 * Width o-rfset............ 1.263706 *
.* X**2 TERM " -0. 16470993E-05 * Sensitivity. . . . . . . . . . . .. . 4. *

NP: [7,67J668.GSP 24 PEAKS

.~***************************************************************************
p~J, IT ENRG LEFT WD BKGND FWHM AREA CHAN

1 10 26.4 21 17 69 4.01 643 24.3
2 10 30.5 21 17 487 4.01 292 28.4
3 0 46.7 41 6 829 1.27 218 44.6
4 0 63.5 59 6 1127 1.91 2919 61.3
5 0 70. 1 66 7 1505 1. 53 151 67.8

.-.... b 0 92.8 85 10 1525 2.03 4665 90.4
~ J 7 0 98. 7 95 6 646 1. 67 176 96. 3

8 0 112.3 105 10 978 2.23 365 109.9
9 0 144. 6 138 9 681 1. 93 113 142. 1

10 0 185.7 178 10 605 1.84 707 183.1
11 0 203.8 197 8 435 2.75 97 201.0
12 0 239.4 233 8 395 1.37 192 236.6
13 0 295. 1 289 6 214 1. 61 61 292. 1
:1.4 0 352.0 345 9 266 2. 13 119 348.8
15 0 511.3 502 12 213 2.66 424 507.7
16 0 583.3 575 9 155 1.62 76 579.5
17 0 608.8 602 7 141 1.21 65 605.0
18 0 744. 8 736 13 126 8. 00 52 740. 7
19 0 767.2 758 11 120 2. OS 9S 763.1
PK IT ENRG LEFT WD BKGND FWHM AREA CHAN
20 0 912.2 904 11 83 2.66 43 907.9
~Zl 0 1001. 5 991 10 57 2.46 150 997. 1
22 0 1460. 5 1449 13 35 2. 68 58 1456. 2
23 0 1763. 6 1752 14 38 3. 30 26 1759. 6
24 0 1948.2 1941 9 12 6.68 10 1944.6

FWHM=SGRT( 4. 11996E+00 + 1.07288E-02 *E)

CPM
2.20E+00
9. 97E-Ol
7. 45E-Ol
9. 98E+OO
5. 16E-Ol
1. 60E+01
6. 01E-01
1. 25E+00
3. 87E-Ol
2. 42E+OO
3. 32E-Ol
6. 58E-01
2. OBE-Ol
4. 06E-0!
1.45E+OO
2. 5SE-01
2. 21E-Ol
1. 79E-Ol
3. 23E-Ol

CPM
1. 46E-Ol
5. 12E-Ol
1. 9BE-01
8. 93E-02
3. 5BE-02

ERR EFF
5.00. 147

20.00.226
22.20.816
2.6 5.61

42.3 5. 51
2.2 5.00

25. 4 4. 85
17.1 4. 53
41.9 3. 88
7.7 3.27

40. 1 3.08
19.0 2.73
41. 8 2. 34
27.0 2.08

8. 5 1. 54
31. 9 1. 40
31. 6 1. 35
49. 3 1. 15
24.8 1. 12

ERR EFF
46.70.973
13.70.892
27.30.648
50. 60. 554
69.10.503

K FIT
0162.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o O. 00
o 0.00
o 0.00
o 0.00
o 0.00
o O. 00
o 0.00
o 0.00
o 0.00
o O. 00
o 0.00
K FIT
o 0.00
o O. 00
o 0.00
o 0.00
o 0.00

*******************************************************************************
BACKGROUND INFO 8811 GLS 4 297.657 7 G- 1 BG DATE 293.973 7
*******************************************************************************

, '-\ --------P EAK---------y
'Jr-NERGY CPM i.ERROR

y------BACKGROUND------v
ENERGY CPM 'l.ERROR

y------NET----v
CPM 'l.ERROR

63. 52 9. 9786
15.9507
0.3873
2,41S9

2. 63
2.19

41.94
7.71

62.00
92.00

1 A'~ CJ{)

O. 7691
1.1197
() ., () 14

199

19.00
3.76

~9.77

3.48

.9.2094
14.8310

O. '2859
1.9216

3.27
2.38

57.79
9.80



239.45 O.657e. 19.00 238.60 O. 4988 7. 02 O. 1588 81. 71
;27'5. 08 0.2075 41.81 295.20 O. 1002 28.95 O. 1073 85. 23R
:351.. 99 O. 4061 26. 99 351. 90 O. 2295 16.78 O. 1766 65. 78
511. 26 1.4490 8.55 511. 00 1.3486 5 ..18 O. 1D04141.61R

,..-- -'\. -~83. 26 O. 2584 31. 87 583. 10 O. 1539 15. 14 O. 1045 81. 90
'J 608.82 0.2205 31. 55 609.30 O. 1774 14.83 O. 0431172. 41R

91,2.20 O. 146f 46. 71 911. 10 0.0864 19. 10 O. 0597117. 62R
1001. 48 O. 5124 13. 67 1001. 00 0.0418 38. 80 0.4707 15.27
1460.53 0.1983 27.34 1481.00 0.0692 26.73 O. 1291 44.38
1. 71~~3. S9 0.0893 50. 56 1764.50 O. 0367 40.35 0.0526 90. 32R

5 ·.PEAKSREJECTED ,BY BACKGROUND

*1~*****************************************************************************INTERFERING ISOTOPE ANALYSIS 8811 GLS 4 297.657 7 G- 1

*i'~****************************************************************************-.SPANF TABLE SAVED IN GSTOR SAYS NATO NOT REGUIRED

:j

, )
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GC USED IN DATA REDUCTION OF SAMPLE 8811 4 GLS RUN AT 297.657/2007

BACI-<.GROUND FOR GELI DETECTOR 1 OF 293. 973/2007 2375.0 MIN
'=NERGY CPM ERROR ENERGY CPM ERROR ENERGY CPM ERROR

! ') 62.0 O. 7691 19.00 511. 0 1.3486 5. 18 1120.3 0.0499 25.85
.~~ 92.0 1. 1197 3. 76 583. 1 O. 1539 15.14 1173.2 0.0272 0.00

llj·3. 0 O. 1014 29. 77 609. 3 O. 1774 14. 83 1238. 1 0.0296 5. 06
186.0 0.4943 5.48 661.6 0.0338 0.00 1332. 5 0.0288 0.00
198.0 O. 0730 18.07 727.2 0.0396 22.73 1377.7 0.0319 0.00
238.6 O. 4988 7. 02 846. 0 0.0735 45.34 1461. 0 0.0692 26. 73
279.0 O.OOOD 0.00 860.4 '0.0438 0.00 1586.0 0.000'0 0.00
295.2 O. 1002 28.95 911. 1 0.0864 19. 10 1591. 0 0.0620 O. 00
338.4 O. 0534 31.62 968. 9 O. 0484 34. 12 1729.6 0.0061 0.00
351. 9 O. 2295 16. 78 1001. 0 0.0418 38. 80 1764.5 0.0367 40.35

GELI STANDARD EFFICIENCY GC FOR DETECTOR G- 1 ON 10/241 7

HIGH RADIUM STANDARD LOW RADIUI"I STANDARD

NORMALISED % LENGTH IN NORMALISED 7- LENGTH IN .
GMT YEAR CPM ERROR MINUTES GMT YEAR CPM ERROR MINUTES

2~;8. 777 7 1. 7442 14.353 29. 76.856 7 1. 0713 7. 228 30.
265.711 7 1. 7599 15.213 22. 81.670 7 1.0534· 5. 600 25.
265. 864 7 1. 5439 11. 619 38.NG 103. 972 7 O. 8203 15. 248 21.
26£,.7'18 7 1. 5464 12.253 26.NG 192.664 7 O. 9760 34.750 25.
26tl. 063 7 1. 5169 11. 690 20.NG 197.727 7 2. 1369 18.219 45.
272. 730 7 1.5111 11. 869 23.NG 205.876 7 O. 9740 30.810 21.
2.78.691 7 1.6797 13.907 20.NG 216.753 7 0.9677 15. 266 24.
.....86. 721 7 1.7356 13. 726 26. 272.776 7 O. 8535 10. 320 20.

;"-". 13. 746 7 1.7304 13.746 26. 278.874 7 O. 9541 14.321 20.
'_/;;:'~97. 640 7 1.7282 15.739 20. 279.774 7 0.9550 14.786 35.

AVERAGE 1.7397 0.013 AVERAGE O. 9931 O. 048

CALIBRATION LINE FROM STANDARD FOR G- 1 OF 297. 640 7
ENERGY= 1.981581 + 1.0040334*CH + -1. 647099E-06*CH**2
FWHM =SGRT( 1.2637 + 0.005318*ENERGY) (C060= 2.890)

EFFICIENCIES FOR GEOMETRY JR 1 CALIBRATED 207. 000 2007

ENERGY ·f EFFCY ENERGY % EFFCY ENERGY % EFFCY EI\IERGY % EFFCYI.

~)O. 0 5. 555600 100.0 4.819200 300. 0 2. 304700 O. 0 0.000000
55.0 5. 631600 1.10.0 4. 582500 500. 0 1. 562100 0.0 O. 000000
60.0 5. 636600 130.0 4. 152700 700. 0 1. 197600 O. 0 0.000000
65. 0 5. 592800 150.0 3. 787300 1000. 0 0.892900 O. 0 0.000000
70. 0 5. 516200 170.0 3.479400 1400.0 0.669100
80. 0 5. 307100 190.0 3.218900 2000.0 0.489700
(.i'O.O 5. 065700 250.0 2.638800 3000. 0 0.348600

-~
I, /
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*******************************************************************************
88i1 4 GLS (;STOR 668

******************************************************************************

') PK ENERGY
1. 26. 4

~-J

2 30. S
3 46.7/

b 4 63.5
5 70. 1

b _6 92.8
7 98. 7
8 112.3

ti 9 144. 6
b 1.0 185. 7

11 203. 8
b 12 239. 4
b 14 352. 0
b 16 583. 3

18 744. 8
1.9 767.2

b 21 1001. S
b 22 1460. 5/

24 1948.2

n 13 295. 1...,
B 15 511,3
B 17 60B. 8
D 20 912. 2
B ~'"' 1763. 6C::..J

:j

CPM %ERR COMMENT
2.20 5.0......................... . . . . . . .. . .
1.0020.0 .
0.75 22.2 , . . . . . .. Pb210s
-9. 21 3. 3 . -Th232s
0.52 42.3 . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .

14.83 2. 4 . . . . .. Th234s Th227s
O. 60 25. 4 Ac228 . . . . . . . . . . . . . . . . .
1.2517.1 ,.
0.29 57.8 , . . . . . . . . . . . . . . .. Ce 141 U 2355
1. 92 9.8............................ Cs137cU 2355 Ra226s
O. 33 40. 1 . . . . .. Sb 125
O. 16 81. 7 Th228 Th228 " Pb212s
O. 18 65.8 ,................. . . . . .. Ra226s Pb214s
O. 10 81. 9 Th228 '" . . . . . . . . . . . . . . . . . . . . . . .. T120B5
O. 18 49. 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . , Ag 110
O. 32 24. 8 Ra226 " Nb 95
0.4715.3 Pa234s
O. 13 44. 4 Ac228 .. , , K 405
O. 04 69. 1 , ,... . .

REJECTED PEAKS
O. 11 85.2 Ra226 , Rul03
0.10 99.9 Th228 , , La140 Rul06 Na 22
0.04 99.9 , Rul03 Ra226s Bi214s
0.06 99.9 Th232s Ac228s
O. 05 90. 3 Ra226 .

202



~, ,

, -lHl.h.iH!·*i~*******-ll'*********iH~**************************************************
~ 8811 GLS 5 G-S JR 297.670 7 273. 13 MIN 38.07000 GR 669

LIBR=TTIH REF TIME= 26B.657 7 iOO mL in Jar (tem~)

"-') '******************~~***-i~**************************************************

".j Jw to.1--~A1

Pt\-ENERGV-GAMMA
KEV

SPECIAL ANALYSIS
BRANCH EFFICIENCY CPMCORR

FRAC FRAC CNTG DECAY
DPM
NOW

ERROR
peT

PCl/GRAM ;"
AT TZERO

K 40 4.602E+11 DAYS LAMBDA= 1.506E-12 DECAY= 1.000E+00 IG
1461 (1460.85) 0.110000 0.00507 0.139 2.493E+02 542. 51% 2.950E+00

Be 46 8. 380E+01 DAYS
**** ( 889.26) 1.000000
**** (1120.52) 1.000000

Co 60 1. 921E+03 DAYS
**** (1173.21) 0.999200
**** (1332.48) 1.000000

LAMBDA=8.271E-03
O. 00818 O. 124
0.00659 0.116

LAMBDA= 3.608E-04
O. 00630 O. 108
0.00556 0.092

DECAY= 7. 866E-01
1. 520E+Ol s
1. 766E+Ol s

DECAY= 9. 896E-Ol
1. 711E+Ol 5
1. 647E+Ol s

3G
<~ 2. 287E-:-01
<: 2. 656E-Ol

4G
<: 2.046E-01
.( 1. 970E-Ol

Sb124 6.020E+01 DAYS LAMBDA= 1.151E-02 DECAY= 7. 160E-Ol 16G
**** (1691.00) 0.457000 0.00434 0.084 4. 24SE+Ol s <: 7.014E-Ol

(5137 1. 102E+04 DAYS LAMBDA= 6.290E-05 DECAY= 9. 982E-01 3G
**** ( 661.64) 0.851000 0.01067 0.143 1. 574E+01 5 < 1. 866E-Ol

Eui52 4. 821E+03 DAYS LAMBDA= 1.438E-04 DECAY= 9. 958E-01 48G
*.~~** 121. 78) O. 254000 O. 04080 O. 258 2. 489E+Ol s <: 2. 957E-01

--- ~

\ "** 344.31) 0.245000 0.01949 0.178 3. 721E+01 s .:: 4. 421E-01
!

~ ..-J"'k'·tr.·r-~·* ( 963.36) O. 132000 O. 00761 O. 118 1. 172E+02 5 .( 1.393E+00
**.*;.~ ( 1112. 04) O. ],24000 O. 00664 O. 103 1.2S4E+02 s <: 1. 490E+00
-~-.:j*{'~* ( 1408. 02) O. 198000 O. 00526 0.074 7. 067E+01 5 -=: 8. 397E-Ol

Eu154 3. 105E+03 DAYS LAMBDA= 2. 232E-04 DECAY= 9. 935E-01 48G
'M'~r*-f:- ( 123. 07) 0.390000 O. 04082 O. 264- 1. 657E+Ol s <: 1. 973E-Ol
'~~'X-** ( 723.26) 0.202000 O. 00987 O. 118 5. 903E+Ol s ,- 7. 030E-01"-
~~'1~-3~'F: (1004.75) O. 170000 O. 00732 O. 105 8. 419E+Ol s /' 1. 003E+00-"-
·ss·~:--.}:-~;. (1274'.49) 0.336000 O. 00581 0.078 3. 998E+Ol 5

,- 4. 761E-Ol'~

11'192 7. 402E+Ol DAYS LAMBDA= 9. 364E-03 DECAY= 7. 621E-Ol 22G
1;'*** 316. 50) O. 830700 0.02115 0.217 1. 233E+01 s <: 1. 915E-01
-f~*** ( 468.06) 0.476000 O. 01459 O. 161 2. 325E+Ol 5

,~ 3. 610E-01.~

T1208 5. 133E+12 DAYS LAMBDA= 1.350E-13 DECAY= 1.000E+00 19G
*-h-~.* ( 583. 14) 0.860000 0.01193 O. 158 1. 544E+Ol 5 ..- 1. 827E-Ol......

Pb210 1. 633E+12 DAYS LAMBDA= 4. 245E-13 DECAY= 1. OOOE+OO 1G
-l':-*** ( 46. 50) 0.040000 O. 00393 0.206 1. 309E+03 s <: 1. 548E+Ol

Bi212 5. 133£+12 DAYS LAMBDA= 1. 350E-13 DECAY= 1.000E+00 22G
.....-'"

-f'7~:*~(-' ( 727. 17> O. 066500 O. 00982 O. 139 "'l 122E+02 5 ,- 2. 510E+00c... "~

Pb2i2 5. 133E+12 DAYS LAMBDA= 1. 350E-13 DECAY= 1. OOOE+OO 4G
~~.;::-** ( 238.63) 0.431000 O. 02769 O. 275 2. 308E+Ol s <::r 2. 731E-Ol

,r---...,
.~) rl i214 1. 633E+12 DAYS

**** (609.30) 0.470000
1402 (1402.00) 0.017000

LAMBDA= 4. 245E-13
0.01147 0.174
0.00529 0.042

DECAY= 1.000E+OO 48G
3.231E+01 S <T' 3. 823E-Ol
4.684E+02 40.61% 5.543E+00

'--

FJ t;; >~L 1. 633E+ 12DAVS LAMllnA= il ?JlCa=-1":l DECAY= 1. OOOE+OO 23G
«,.,c 35:;::.(0) 0.360000 0, 203 ) 3,058E+01 s <1' 3. 618E-Ol



Ac228 5. 133E+12 DAYS LAMBDA= 1. 350E-13 DECAY= 1. OOOE+OO 41G
~d,'-;;,* ( 911. 10) 0.250000 0.00800 O. 135 6.756E+01 S <1' 7. 994E-Ol

Ttl230 2. 812E+07 DAYS LAMBDA= 2. 465E-08 DECAY= 1.000E+OO 8G
*'<;-** ( 68.00) 0.005900 O. 01898 0.263 2. 345E+03 5

..... 2. 774E+Ol".

Th232 5. 113E+12 DAYS LAMBDA= 1. 356E-13 DECAY= 1.000E+OO 42G
*~.** 911. 10) 0.250000 O. 00800 0.135 6. 756E+01 5 <:-r 7. 994E-Ol
.c;,*-r.r* 968.90) O. 150000 O. 00757 O. 120 1. 060E+02 5 <: 1. 254E+00 '

':.=)
:{..<.* 63.81) 0.010101 O. 01539 0.270 1.736E+03 5 .( 2. 054E+Ol

Th234 1. 633E+12 DAYS LAMBDA= 4. 245E-13 DECAY= 1. OOOE+OO lOG
'If*~H-~ ( 92. 30) 0.999999 O. 03506 0.338 9. 653E+00 5 <: 1. 142E-Ol

Pa234m 1. 633E+12 DAYS LAMBDA= 4.245E-13 DECAY= 1.000E+OO 48G
**** (1001.03) 0.006000 0.00735 0.108 2.445E+03 5 < 2. 893E+01

U 235
-;H~**

-l:~*** (

AIT.241

2. 571E+l1 DAYS
143.78) O. 132600
185. 72) O. 540000

1. 582E+05 DAYS
59.54) 0.359000

LAMBDA= 2. 696E-12
O. 03968 O. 324
O. 03422 O. 326

LAMBDA= 4. 381E-06
0.01179 0.238

204

DECAY= 1.000E+OO 34G
6. 167E+Ol s < 7. 297E-Ol
1.763E+Ol 5 <1' 2.086E-Ol

DECAY= 9. 999E-Ol 41G
5. 636E+01 5 < 6. 669E-01
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****************************************************************************

GLS 5 G-5 JR 297. 670 7 273. 13 MIN 38.07000 GR 669
I IBR=TTIH REF TIME= 268. 657 7 100 mL in Jar (temp)

,_, -J::-************************************************************************

"'-~-'1<-*~'i-*'if*********************************************************************
'* Group... . . . . . . . . . . . . . . . . . . . .. 8811 * Time of 'c aunt 297. 670 2007 *
-* Samp-l:e 5 * R-e"fe're"nce -GMT '268. "657 2007 *
'If- Element _. . .. . . . * Elapsed Live Tm 273.1333 *
'* Type code. . . . . . . .. . .. . .. . . . . . .GLS* Dea:d Time:P'ct........... .·0;'0'1'2202*
* 10 8:4-5 26-SEP-07 * Backg~ound GMT 293.973 2007 *
* Geometry, detector JR-5 * Standard GMT 297.655 2007 *
* Al iquot. . . . . . . . . . . . . . . . . 38.07 * Days since TO........... 29.01306 *
* Unit -of Aliquot........ . GRAM * Time on 9:04 PDT 24--0CT *
.l!- Data Sheet Units pcr IGRAM * Time off 13: 38 PDT 24-0CT *
* Library TTIH * Calc Time.. . . . . . .. 13: 18 24-0CT-07 *
'*************************************************-l~*************************
oj<- Slope 1. 003417 * Width slope............. 0.007905 *
* Intercept 2.21714 * Width offset............ 0.402820 *
* X**2 TERM -0. 16101316E-OS * Sensitivity : . . . . .. . 4. *

NP: [7, 67J669. GSP 10 PEAKS

****************************************************************************
P~~. IT ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF K FIT

1 0 27.7 22 8 236 2. 87 162 25.4 5. 93E-01 19.00. 169 0 0.00
2 0 92.6 87 7 398 1. 50 142 90.1 5. 18E-01 25.2 3.50 0 0.00
3 0 185. 7 181 6 301 1. 44 93 182. 9 3. 40E-Ol 32.1 3.42 0 O. 00
4 0 239. 7 233 7 286 1. 24 36 236. 8 L 31E-Ol 78. 8 2. 76 0 O. 00
5 0 351.7 346 7 136 2. 61 34 348. 5 1. 24E-01 61. 6 1. 97 0 O. 00
6 0 511. 6 504 11 111 3. 27 175 508.1 6. 42E-01 14·.8 1. 35 0 0.00./-, -, 0 609.4 602 9 100 1.65 29 605. 7 1. 05E-01 65.2 1. 17 0 0.00

\~
I

8 0 911. 4 903 9 25 1. 94 34 907. 4 1. 25E-01 35.90.809 0 0.00
0 0 1402. 5 1396 5 2 1. 61 12 1398. 6 4. 21E-02 40. 60. 529 0 0.00J

10 0 1461.2 1448 18 14 3.79 105 1457. 4 3. 86E-Ol 14·.70. 510 0 0.00
Ft.-JHM=SGR T ( 3. 87077E+00 + 2. 82275E-03 *E)

*******************************************************************************
BACKGROUND INFO 8811 GLS 5 297.670 7 G- 5 BG DATE 293.973 7
*******************************************************************************

v--------PEAK---------y
ENERGY CPM XERROR

y------BACKGROUND------y
ENERGY CPM %ERROR

v------NET----y
CPl"1 ~~ERROR

92. 61 O. 5185 25. 21
185.70 0.3397 32.13
239.73 O. 1313 78. 83
351.70 0.1242 61.60
511.62 0.6422 14.78
609. 43 O. 1053 65. 20
911.37 0.1250 35.89

1461. 18 0.3860 14.71
6 PEAKS REJECTED BY

92.00
186.00
238.60
351. 90
511.00
609.30
911. 10

1460.80
BACII-GROUND

O. 3529
0.2475
0.2828
0.0608
O. 6150
O. 0543
0.0760
0.2470

9.04
14.47
16. 55
60. 18

5.89
25.41
32. 12
6.60

O. 1656 81.28
0.0922124.54R

-0. 1515 75. 01R
O. 0633133. 86R
0.0272373.27R
0.0510137.27R
0.0490104.17R
0.1389 42.51

***#******.*********************************************************************
INTERFERING ISOTOPE ANALYSIS 8811 GLS 5 297.670 7 G- 5
:~****************************************************************************C-)P,U,NF TABLE SAVED IN GSTOR SAYS NATO NOT REGUIRED
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GC USED IN DATA REDUCTION OF SAMPLE 8811 5 GLS RUN AT 297. 670/2007

BACI"GROUND FOR GELI DETECTOR 5 OF 293.973/2007 2375. 1 MIN
ENERGY CPM ERROR ENERGY CPM ERROR ENERGY CPM ERROR

,
"

62.0 O. 0435 35.85 511. 0 0.6150 5. 89 1120. 3 0.0189 7. 93
I 92.0 O. 3529 9.04 583. 1 0.OB44 '"').., 15 1173.2 0.0204 0.00~,J c..e...

143. 0 O. 0872 0.00 609.3 0.0543 25.41 1238. 1 0.0123 O. 00
186.0 O. 2475 14.47 661.6 0.0238 O. 00 1332. 5 0.0196 O. 00
198.0 O. 0979 42.81 727.2 0.0233 0.00 1377.7 0.0257 0.00
~~38. 6 O. 2828 16. 55 846. a o. 0366 39. 32 1460. 8 0.2470 6. 60
279.0 0.0510 0.00 860.4 0.0351 0.00 1586~O 0.0565 0.00
295.2 O. 0708 0.00 911. 1 0.0760 32. 12 1591. 3 0.0321 O. 00
338.4 O. 0661 22.23 968. 9 O. 0464 38. 18 1729.6 0.0145 O. 00
351.9 O. 0608 60. 18 1001. 0 0.0429 O. 00 1764. 5 0.0322 40. 99

GELI STANDARD EFFICIENCY GC FOR DETECTOR G- 5 ON 10/241 7

HIGH RADIUM STANDARD LOW RADIUM STANDARD

NORMALISED i:: LENGTH IN NORl'lALI SED /. LENGTH IN
GMT YEAR CPM ERROR MINUTES GMT YEAR CPM ERROR MINUTES

237.835 7 O. 7685 9. 509 32.NG 130. 842 6 1.0028 5. 576 21.
237.932 7 1.0341 2. 167 .... .., 92. 687 ..., 0.9684 5. 181 32...:le... I

244. 938 7 O. 9271 3. 606 33. 96. 820 7 0.9834 2.940 21.
2:::1-7.727 7 O. 9096 5. l10 24. 133. 833 7 0.9676 3. 55-4· 28.
258.802 7 O. 8496 4.322 24.NG 154.021 7 O. 9495 3.720 30.
;;Z72.749 7 1.0075 4. 369 28. 237. 968 7 O. 9561 5.349 22.
279.774 7 0.9970 2. 523 33. 247. 756 7 0.9184· 1. 921 33.
;286.742 7 1. 0010 3. 162 24. 256. 871 7 O. 9518 4.083 37.NG

.---~,.293. 728 7 O. 9885 1. 743 21. 258.825 7 O. 9210 4.231 27.
(\~ n.655 7 1. 0132 2. 694 18. 265. 838 7 O. 9645 5.696 35.

AVERAGE O. 9848 0.043 AVERAGE O. 9584 0.026

CALIBRATION LINE FROM STANDARD FOR G- 5 OF 297.655 7
ENERGY= 2.217140 + 1.0034167*CH + -1. 610132E-06*CH**2
FWHM =SGRT( 0.4028 + O.007905*ENERGY) (C060= 3.307)

EFFICIENCIES FOR GEOMETRY JR 5 CALIBRATED 50. 000 2007

Et\IERGY I. EFFCY ENERGY I. EFFCY ENERGY i:: EFFCY ENERGY i:: EFFCY
:30.0 O. 488400 100.0 3.779100 300. 0 2.226900 0.0 O. 000000
55. 0 0.821500 110.0 3.988900 500. 0 1. 374900 O. 0 O. 000000
60.0 1. 216500 130.0 4.066100 700. 0 1. 016600 O. 0 0.000000
65.0 1. 641400 150.0 3.898500 1000. 0 O. 735300 O. 0 O. 000000
70.0 2. 065800 170.0 3.639600 1400. 0 O. 529500
80. 0 2. 827400 190.0 3.362900 2000. 0 O. 363500
90. 0 3.401900 250. 0 2.649600 3000. 0 O. 240400

--
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*~*****************************************************************************
8B i 1. 5 GLS GSTOR 669
***i~**************************************************************************~

40s

Th234s Th227s

------ PI!, ENERGY,
\,~) 1 27. 7...

f,)
., 92. 6t::.

9 1402. 5
b 10 1461.2

B 3 18S.7
E 4 239. 7
B 5 351. 7
E 6 511. 6
E 7 609.4
E 8 911.4

, '\
"'~

....

CPM I.ERR COMMENT
0.59 19.0 .
O. 17 81.3 .
O. 04 40. 6 Ra226 .
0.14 42.·5 .

REJECTED PEA~<'S

O. ,09 99. 9 . . . . . . .. . . . . . . . C5 137c: U235s 'Ra226s
-0. 15 75. 0 Th228 Th228 " . . . . . . . . . . . . . . . . . . . . . . . . . . .. Pb212s

O. 06 99. 9 R a226s Pb214s
0.03 99.9 Th228 , La140 Ru106 Na 22
0.05 99.9 . . . . . . . . . . . . . . . . . . . . . Ru103 Ra226s Bi214s
0.05 99.9 ..... . . . . . . . . . . . . . . . . . . . . . Th232s Ac228s

207
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~~**************************************************************************

309

PCI/GRAM--
AT TZERO

ERROR
peT

61. 4-4000 GR

DPM
NOW

CPM CORR
CNTG DECAY

6GLS

·Pr:.-ENERGY-'GAMMA
IA.EIl

·,' G-6 JR 297.863 7 197.47 MIN
LIBR=TTIH REF TIME= 269. 941 7 100 mLs in JAR

/ __<J-.;.~*-f.~***************************ol..~*****************************************~~*

"-~ ~ {O' 'lr {{ <11'1 .
SPECIAL ANALYSIS

BRANCH EFFICIENCY
FRAC FRAC

- V. 40 4. 602E+11 DAYS
';:f-.~** (1460. 85) O. 110000

LAMBDA= 1.S06E-12
O. 00722 O. 622

DECAY= 1.000E+OO
7. 833E+02 s

1G
<r 5. 743E+00

Se 46 8.380E+Oi DAYS
**** ( 889.26) 1.000000
**** (1120.52) 1.000000

LAMBDA= 8. 271E-03
0.01119 0.279
0.00916 0.360

DECAY= 7. 938E-Ol
2. 498E+Ol s
3. 934E+01 5

3G
.( 2. 307E-Ol
-(r 3. 633E-Ol

Cu 60 1. 921E+03 DAYS
**** (1173.21) 0.999200
**** (1332.48) 1.000000

LAMBDA= 3.60BE-04
O. 00879 O. 314
O. 00785 O. 271

DECAY= 9.900E-Ol
3. 571E+Ol 5

3.450E+01 s

4G
<: 2. 644E-Ol
<: 2. 555E-Ol

Sb124 6.020E+Ol DAYS LAMBDA= 1. 151E-02 DECAY= 7.251E-Ol 16G
'H~** (1691. 00) O. 457000 O. 00631 O. 172 5. 961E+Ol s -c 6. 028E-01

C5137 1. 102E+04 DAYS LAMBDA= 6.290E-05 DECAY= 9. 982E-Ol 3G
~';-fH.:'* ( 661. 64) 0.851000 O. 01431 O. 373 3.066E+Ol s -( 2. 252E-01

Eu152 4. 821E+03 DAYS LAMBDA= 1.438E-04 DECAY= 9. 960E-Ol 48G
~i''''~'~* ( 121. 78) 0.254000 0.04988 O. 638 5.035E+01 5 <: 3. 706E-Ol

_ 295 ( 295.97) O. 004000 O. 02688 O. 523 4. 862E+03 44. 56% 3. 579E+01
(' \. ~"'ii-oJ:', ( 344. 31 ) 0.245000 0.02391 O. 481 8.206E+01 5

,~ 6. 040E-Ol'-_...J ~.: . '-
( 963.36) O. 132000 O. 01045 O. 326 2. 365E+02 5

,~ 1. 741E+00.•,-;>;-* '-
*-R-** (1112.04) O. 124000 O. 00922 O. 307 2. 686E+02 s -::: 1. 977E+00
·r.. ~;::"i*--;':{- ( 1408. 02) O. 198000 0.00747 0.226 1. 526E+02 s <: 1. 124E+OO

E:u 1. 54 3. 105E+03 DAYS LAMBDA= 2. 232E-04 DECAY= 9. 938E-Ol 48G
~t-.?:-** 123. 07) O. 390000 O. 04958 O. 632 3. 269E+01 5 " 2. 412E-01'.
"",'''':-'ll'* ( 723.26) 0.202000 O. 01331 O. 354 1. 315E+02 s .( 9. 698E-01
·~-x-1r* (1004. 75) O. 170000 O. 01008 O. 314 1.829E+02 s .( 1. 350E+00
·5i·~~~M-!r ( 1274'. 49) O. 336000 O. 00816 O. 243 8. 871E+01 s .1.: 6. 545E-01

Ir192 7. 402E+Ol DAYS LAMBDA= 9_ 364E-03 DECAY= 7. 699E-01 22G
295 ( 295.95) 0.290900 0.02688 O. 523 6. 689E+01 44. 56% 6. 370E-01

il'*-K-* 316. 50) 0.830700 O. 02553 O. 50S 2. 381E+01 5 .( 2. 267E-01
**~;'i~ 468.06) O. 476000 0.01885 0.394 4. 389E+01 s ~ 4. 179E-Ol"~

T1208 5. 133E+12 DAYS LAMBDA= 1.350E-13 DECAY= 1. OOOE+OO 19G
-iHHH;- ( 583. 14) O. 860000 O. 01583 O. 468 3. 433E+Ol s <r 2. 517E-Ol

Pb2iO 1. 633E+12 DAYS LAMBDA= 4.245E-13 DECAY=1.000E+OO IG
47 (46.50) 0.040000 0.04546 1. 705 9.376£+02 5'16.29% 6.874E+00

Bi212
295

".HdH:- (

5. 133E+12 DAYS
295. 10) 0.000240
727. 17) 0.066500

LAMBDA= 1.350E-13
O. 02694 O. 523
O. 01325 O. 356

DECAY= 1.000E+OO 22G
8. 085E+04 44. 56% 5. 928E+02
4.039E+02 s <r 2. 961E+OO

5. 133E+12 DAYS
238.63) 0.431000

LAMBDA= 1:350E~13 DECAY= 1.000E+OO 4G
0.03160 0.714 5.242£+01 5 <r 3. 843E-Ol

'3 :~.2J.4 .
-C~~HH:~ (

1. 633E+12 DAYS
t,09. 30) 0.470000

LAMBDA= 4. 245E-13
O. A1~~Q n ~n8

208

DECAY=1.000E+OD 48G
7. '070E+01 5 <r5. 183E-01



_..

Ph~2J.4 1. 633E+12 DAYS LAMBDA= 4. 245E-13 DECAY= 1.000E+OO 23G
.' C""'J 53.20) 0.022000 O. 05819 0.319 2. 490E+02 59. 54i~ 1.826E+00:J-.J
/'0

295 295.20) 0.1.90000 O. 02693 O. 523 1.022E+02 44. 561. 7. 489E-Ol
iH~** 352.00) 0.360000 O. 02351 0.598 7. 072E+Ol s -(r 5.185E~Ol

/ "
" ..--i

:3226 5. 851E+05 DAYS LAMBDA= 1. 185E-06 DECAY= 1. OOOE+OO 48G
...:'-:":"..** 186 . 10) 0.040000 O. 03787 O. 698 4. 610E+02 5 <: 3. 380E+00
295 295. 20) 0.201000 O. 02693 O. 523 9. 656E+01 44. 561. 7.080E-Ol

*~~'*"Jr- 351. 96) 0.393000 O. 02351 0.598 6. 478E+Ol 5 .-:::~ 4. 749E-01
...~~..;-\:."*.* 609. 32) 0.484000 O. 01529 O. 508 6. 866E+01 5 <:,.. 5. 034E-01

Th227 7. 951E+O::::i DAYS LAMBDA= 8. 718E-OS DECAY= 9. 976E-Ol 48G
1~~r-*~' ( 49. 80) 0.087000 O. 05585 O. 510 1. 049E+02 s .( 7.708E-01

63 ( 62. 50) 0.002500 O. 06059 O. 510 3. 367E+03 49. 76i. 2. 475E+01.
**** ( 79.70) 0.018000 0.05957 O. 578 5. 388E+02 s <: 3. 960E+OO .
**** ( 94. 00) 0.013500 O. 05657 0.697 9. 126E+02 5

.... 6.707E+OO".
·j:HH'r* 210. 60) 0.012600 O. 03464 O. 607 1. 392E+03 5 0::: 1.023E+01
*',i-** 236.00) O. 115000 O. 03186 O. 695 1.898E+02 5 'C 1. 395E+00
.,,,*** 254·.70) 0.009100 O. 03010 O. 598 2. 182E+03 5 <: 1.603E+Ol
oji-·f;'** 256. 20) 0.063000 O. 02997 O. 553 2. 930E+02 5 <: 2. 153E+00
·!fo·r:,*-}~ 285.60) 0.016500 O. 02761 O. 532 1. 167E+03 5

,~ 8. 575E+00'"

.~.~:-** 300. 00) 0.018900 O. 02660 0.485 9. 644E+02 5 ...- 7.088E+00'-
'~f'-}l-** 304.4·0 ) 0.013500 O. 02631 O. 505 1. 422E+03 5

,- 1.045E+Ol"-
*'~~'}~* 329.90) 0.029000 O. 02472 O. 518 7. 224E+02 s .::: 5.309E+00
-).;-iHi-* 334.40) 0.011500 O. 02446 O. 515 1. 831E+03 5

,- 1. 346E+01"'.

,;c228 5. ;l.33E+12 DAYS LAMBDA= 1.350E-13 DECAY= 1.000E+OO 41G
~~~~1~* ( 911. 10) 0.250000 O. 01096 0.391 1. 426E+02 s -:::,... 1. 046E+00

Th230
1H'c*ii- (,----\

'~.~ ,. "'1~'2
.. • f1.=.~

'~HH~* (

2. 812E+07 DAYS
68.00) 0.005900

5. 113E+12 DAYS
911. 10) 0.250000
968.90) 0.150000

63. 81 ) 0.010101

LAMBDA~ 2. 465E-08
0.06080 0.621

LAMBDA= 1.356E-13
0.01096 0.391
0.01040 0.349
0.06071 0.646

DECAY= 1. OOOE+OO
1. 731E+03 5

DECAY= 1. OOOE+OO
1. 426E+02 5

2. 240E+02 5

1. 053E+03 5

8G
<: 1. 269E+Ol

42G
<:,.. 1.046E+00
<:,.. 1. 642E+00
<: 7.723E+00

Th234 1. 633E+12 DAYS LAMBDA= 4.245E-13 DECAY= 1.000E+OO lOG
**** ( 92.30) 0.999999 0.05697 0.653 1. 147E+Ol 5 <: 8.408E-02

Pa234m 1. 633E+12 DAYS LAMBDA= 4.245E-13 DECAY= 1.000E+OO 48G
**** (1001.03) 0.006000 0.01012 0.341 5.618E+03 s <: 4.119E+Ol

U ~1,,) t: 2.571E+l1 DAYS LAMBDA= 2. 696E-12 DECAY= 1. OOOE+OO 34GC,-_.J;:l

"""J':) 72.81) 0.004000 O. 06051 3. 734 1. 543E+04 8.371. 1. 131E+02;'<.J

85 84.24) 0.051000 O. 05873 3.806 1. 271E+03 8.421. 9. 316E+00
~t-~E--tr-* 143.78) O. 132600 0.04511 0.633 1.058E+02 5 ".::: 7. 754E-Ol
~~.~t-*-S~ 185.72) 0.540000 O. 03792 0.698 3. 410E+Ol 5

,. 2. 500E-Ol"-
AITI241 1. 582E+05 DAYS LAMBDA= 4. 381E-06 DECAY= 9. 999E-01 41G
-iH:fo{'Hc ( 59.54) 0.359000 O. 06016 O. 571 2. 645E+Ol 5 <: 1. 940E-01

.~~~-

.....~

j"
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****************************************************************************

30961.44000 GRGLS 6 G-6 JR 297.863 i 197.47 MIN
LIBR=TTIH REF TIME= 269.941 7 100 mLs in JAR

_---~~--lHHi-·R-**********************************************************************
/ )

- -~**************************************************************************
* GT~OUp 8811 * Time of count 297.863 2007 *
.>-i- Sample " 6 * Reference GMT. . . . . . .. 269.941 2007 *
'1i- Element. . . . . . . . . . . . . . . . . . . . . . . . .. * Elapsed Live Tm " 197.4667 *
.* -T:Y'p-:e- ;c.o..d:,e. ~ _ , '"GL'S * "D"e:ad Ti:m'e -:P-e-t .•......." ,··'0·.··0'337'4·9 .;*
.~ ID................. 021-344-CL-001 * Background GMT....... 293. 973 2007 *
* Geometry, detector........... JR-6 * Standard GMT 296.660 2007 *
* Aliquot 61. 44 * Days since TO 27.92209 *
'~f- Un'i"t of Ali-quo't "GRAM * Time on.... . . . . .. 1"3: 42 P'D'T "24-0CT *
* Data Sheet Units PCl IGRAM * Time off 17: 00 PDT 24-0CT *
4'-;' L.ibrary '" TTIH * Calc Time , .. 10: 58 25-0CT-07 *
.~.~-l:'"************************************************************************

~~ Slope 0.993171 * Width slope............. 0.017551 *
-;f- Intercept ,......... 1.648023 * Width offset............ 0.0 *
* X**2 TERM -0. 15901592E-05 * Sensitivity 4. *

NP: [7, 67J309. GSP 22 PEAKS

****************************************************************************
PK IT ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF' K FIT

6 23.0 20 8 23 2.12 162 21. 5 8. 20E-Ol 7. 10. 097 0 27.90
;: 6 26. 0 20 8 298 2.12 164 24. 5 8. 29E-01 20.30. 141 0 0.00
-", 0 31. 7 28 5 472 1.98 66 30.2 3. 34E-01 52. 50. 254 0 O. 00\,:J

·1· 0 46. 6 41 8 843 2. 08 337 45. 3 1. 71E+00 16.30. 811 0 0.00
:~ 0 52. 8 50 5 601 1.78 63 51. 6 3. 19E-01 59. 5 5. 84 0 0.00

)
6 Lj. 63. 2 58 22 792 1. 93 194 62. 0 9. 80E-01 24·.3 6. 06 0 10.80

!
"7 4 72. 7 58 22 790 1. 92 737 71. 5 3. 73E+00 8. 4 6.04 0 0.00

'-
8 Lj. 75. 0 58 22 790 1. 83 1395 73. 8 7. 06E+00 4·.5 6.01 0 0.00
'7 8 84. 8 80 16 1040 2. 66 751 83. 7 3. 81E+00 8.4 5. 85 0 16.60

to 8 90.3 80 1,6 1026 2. 66 168 89. 3 8. 52E-01 36. 4 5.74 0 0.00
2-1 0 239_4 235 10 963 1. 82 338 239.4 1. 71E+00 18.2 3.16 a 0.00
.; '"'} 0 295. 0 292 8 474 2. 49 204 295. 5 1. 03E+00 20. 9 2.70 0 O. 00,",;"

i'~ 0 352. 0 349 9 510 1.83 224· 353. 0 1. 13E+00 19.2 2. 40 0 0.00.. ....,
i4 0 511. 0 507 13 373 3.01 541 513. 3 2. 74E+00 8. 8 1. 77 0 0.00
15 0 582. 0 578 13 355 2. 98 136 584. 9 6. 90E-01 29. 9 1. 60 0 0.00
16 0 609.1 609 ...,. 139 3. 11 282 612. 3 1.43E+00 9. 5 1. 55 0 O. 00I

i"'" 0 727. 1 729 5 84 1. 08 50 731. 3 2. 52E-Ol 32. 0 1. 33 0 0.00, .'

lEt 0 911.. 9 911 14 204 3. 49 116 917.9 5. 89E-01 29. 0 1. 11 0 0.00
19 0 969. 3 969 15 189 2. 76 90 975. 8 4. 54E-Ol 35. 0 1. 04 0 0.00
PV. IT ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF K FIT
20 0 1120. 4 1122 13 146 3. 55 91 1128. 5 4. 63E-01 31. 50.925 0 0.00
"1 0 1461. 3 1466 18 57 4. 70 638 1473. 1 3. 23E+00 5. 20. 726 0 0.00=- ..
22 0 1763.7 1770 17 37 6.77 93 1779.2 4. 70E-01 21. 10.616 0 0.00

Ft..JHt'I=SGRT ( 1.51820E+00 + 1.52317E-02 *E)

'*-r,,****************************************************************************.
BAC~<'GROUND INFO 881'1 GLS 6 297.£63 7G-6 BG DATE 293.973 7
**~****************************************************************************

y------BACKGROUND------y
ENERGY CPM %ERROR

v--------PEAK---------y
ENERGY CPM %ERROR

~) 6::3. i 9 O. 9804 24. 25
90.30 0.8519 36.37

~:239. 37 1.7097 18.19
295.04 1.0319 20.86
352 03 1. 1319 19. 18

:2 738~. EL fJG

62.00
92.00

238.60
295.20
~C:;1·t;l()

0.4703
0.8386
1.3239
0.5092
1 ()t;lt;lil.

210

18.88
13.26
20. 54
17.50
14.60

- ''';l::0. J. .......

y------NET----y
CPM %ERROR

O. 5101 49. 76
O. 0133******R
O. 3857107. 08R
O. 5227 44. 56
0.0324832.12R

-·0. 0146·IH;.****R



:,..--.,

~:;82. o:~ O. 6902 29. 93 583. 10 O. 6798 19.34 O. 01 04******R
60';:;. 1 ~, 1.4266 9.51 609.30 1. 2711 9.44 O. 1555116.46R,.. c::

727. 11 O. 2524 32.00 727.20 O. 1624 18.65 0.0899 95. 91R
911. 91 0.5890 29. 04 911. 10 O. 5607 10.95 O. 02,83642. 24R
..• Q "i' o. 4538 34. 97 968. 90 0.4928 12.54 -0.0389437. bOR) "lb •. c..b
;")0 "'7 0.4628 31.49 1120.30 0.4474 10.44 0.0155990. 13R. \ /' -"'- .....

- 146:1..26 3. 2297 5.25 1461. 00 4.0878 9.04 -0.8581 47. 36R
1763.66 0.4699 21. 09 1764. 50 0.4580 11.46 O. 01 19946. 28R

12 PEAKS REJECTED BY BACKGROUND

***************************************************************************.****
BACKGROUND INFO 8811 GLS 6 297.863 7 G- 6 BG DATE 293.973 7
*;~*****************************************************************************

v-------·-pEAK---------v y------BACKGROUND------y y------NET----v
ENERGY CPM ·I.ERROR ENERGY CPM I.ERROR CPM I.ERROR

63.19 O. 9804 24. 25 62.00 0.4703 18.88 0.5101 49. 76
cro. 30 0.8519 36.37 92. 00 O. 8386 13.26 O. 01 33******R

239. 37 1.7097 18. 19 238. 60 1. 3239 20.54 O. 3857107. 08R
295. 04 1. 0319 20.86 295.20 O. 5092 17.50 0.5227 44. 56
:352.03 1. 1319 19. 18 351. 90 1.0994 14.60 0.0324832. 12R
;) 11.. 04 2. 7385 8.80 511. 00 2. 7531 5. 13 -0. 01 46******R
582.03 O. 6902 29.93 583. 10 O. 6798 19.34 O. 01 04******R
609 . ..., 1.4266 9.51 609.30 1. 2711 9.44 O. 15~5116. 46R.Le::.
·7~~7. 11. O. 2524 32.00 727. 20 O. 1624 18.65 0.0899 95. 91R
C?l1. 91 O. 5890 29. 04 911. 10 O. 5607 10.95 0.0283642.24R
9,:i9.26 O. 4538 34.97 968.90 O. 4928 12. 54 -0. 0389437. 60R

1120.37 0.4628 31. 49 1120.30 0.4474 10.44 O. 0155990. 13R
. ·~·61. 26 3. 2297 5.25 1461. 00 4. 0878 9. 04 -0.8581 47. 36R

, )763.66 0.4699 21.09 1764.50 O. 4580 11.46 O. 0119946. 28R
, 12 PEAKS REJECTED BY BACKGROUND
'- ~

******************************************************************************~
INTERFERING ISOTOPE ANALYSIS 8811 GLS 6 297.863 7 G- 6
******************************************************************************
SPANF TABLE SAVED IN GSTOR SAYS NATO NOT REGUIRED
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.\

OC USED IN DATA REDUCTION OF SAMPLE 8811 6 GLS RUN AT 297. 863/2007

-NERGY
.'") 0

'

f' ') be.. J

'- 92.0
- 143. 0

186. 0
198. 0
238. 6
279.0
295.2
338. 4
351.9

BAC~,GROUND FOR
CPM ERROR

0.4703 18.88
0.8386 13.26
0.1882 0.00
0.5109 12.90
0.1669 0.00
1. 3239 20.54
0.11:6'1 0.00
O. 5092 17.50
O. 2610 21. 49
1. 0994 14.60

GELI DETECTOR 6
ENERGY CPM

511. 0 2.7531
583.1 0.6798
609. 3 1. 2711
661. 6 O. 1491
727.2 O. 1624
846.0 0.0507
860.4 0.1069
911. 1 O. 5607
968. 9 O. 4928

1001. 0 O. 0936

OF 293. 973/2007
.ERROR ENERGY

5. 13 1120.3
19.34 1173.2
9.44 1238. 1

57.09 1332.5
18.651337.7

O. 00 1.461. 0
25.62 '1586.0
10.95 1591. 0
12. 54 1729. 6
0.00 1764.5

2375.3 MIN
CPM ERROR

0.4474 10. 44
0.0379 0.00
0.1917 21. 55
0.0658 8.97
0.0000 0.00
LJ·. 0878 9. 04
0.'077"3'0. 00
O. 1828 22.75
0.1171 19.14
O. 4580 11. 46

GELI STANDARD EFFICIENCY QC FOR DETECTOR G- 6 ON 10/25/ 7

HIGH RADIUM STANDARD LOW RADIUM STANDARD

NORMALISED I. LENGTH IN NORMALISED I. LENGTH IN
GMT YEAR CPM ERROR MINUTES GMT YEAR CPM ERROR MINUTES

223. 821 7 0.9971 14.563 22. 69.906 7 1. 3635 14. 524 20.
230. 795 7 1. 0016 13. 550 25. 76. 810 7 1. 3438 13. 154 35.
237.814 7 1. 0021. 13.672 25. 81. 696 7 1. 3658 13. 879 25.
244.906 7 0.9920 12.74·2 24. 104.028 -, 1. 3821 15.760 22.,
258. 758 7 0.9774 13. 193 24. 110.905 7 O. 9898 14.446 38. *
~265. 838 7 1.0076 13.4·73 34. 124.980 7 O. 9907 14. 749 36.*
272.710 7 0.9943 13. 548 26. 133.855 7 O. 9852 15.294 24.*
79.758 7 O. 9902 15.691 21. 154.043 7 O. 9860 15.339 32. *
'p ..,. 1 7 O. 9816 13.627 22. 216.995 7 1.0022 16. 665 21. */ \.;::';0. ,. b

, /93.712 7 0.9749 14.993 21. 296.660 7 O. 9851 15.434 21. *
AVERAGE 0.9919 0.011 AVERAGE O. 9898 0.007

CALIBRATION LINE FROM STANDARD FOR G- 6 OF 296.660 7
ENERGY= 1.648023 + 0.9931715*CH + -1. 590159E-06*CH**2
FWHM =SGRTC -2.1716 + 0.017551*ENERGY) (C060= 4.606)
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·
~******************************************************************************
88i 1. 6 GLS GSTOR 309

**************************************************************.**************~~

B 10 '90. 3
B 11 239. 4
¥J 13 352. 0!.>

B 14 511. 0
B 15 582. 0
B 16 609. 1
B 17 727, 1
B 18 911. 9
B 19 969. 3
B 20 1120. 4
13 21 1461. ~..:>
1:) '1'"'1 1763. 7..,

r.:..~

b

PI-<, ENERGY
1 23. a
2 26. 0
3 31. 7/
4 46.6
5 1""" 8::Ie..,

6 -63..2
.... 72 . 7I

8 75. 0
9 84. 8

12 295. 0

CPM I.ERR COMMENT
0.82 7. 1 .
O. 83 20. 3 ,.... . . . . . . . , . . . . . . . . . . . . . . . . . . . . .
O. 33 52. 5 , , .
1. 71 16. 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Pb210s
0.32 59. 5 .. ' , , , .. ' , ' . , ' .
0.51 49.8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Th232s
3. 73 8. 4 . . . . . . . . . . , . . . . . . . . . . , . . . . . . . .
7.06 4.5 .
3.81 '8.4..................................... . .
0.52 44.6 Ra226 . . . . . . . . . . . . . . . . . . . .. Rul03

REJECTED PEAKS
0.01 99.9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .
O. 39 99. 9 Th228 ,........................ Pb212s
0.03 99.9 , , , Ra226s Pb214s

-0.0199.9 Ac228 Th228 La140 Ru106 Na 22
0.01 99.9 Th228 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. T12085
O. 16 99.9 Ru103 Ra2265 Bi2145
O.OC:) 95.9 Ac228 Th228 8i2125
0.03 99.9 Th232s Ae228s

-0.04 99.9 Ac228 Sb124 Th232s
O. 02 99. 9 Ra226 ,.. . . . . . . . . . . . . . . . . . . . . . . Be 465

-0.86 47.4· ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . K 405
O. 01 99. 9 Ra226 . .
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******************************~*********************************************

GLS 7 G-7 JR 1")07 86''''
I '-fl. J 7 197.63 MIN 1.00000 8M 310

PCI/SMPL
AT TZERO

ERROR
peT

DPM
NOW

CPM 'CORR
CNTG DECAY

SPECIAL ANALYSIS
BRANCH EFFICI-ENCY

FRAC FRAC

'IBR=TTIH REF TIME= 297.863 7 100 mLs in Parkway Jar

~--) ";'*-1H~**********************************************************'************

'- ~ V'~ rv1f' Cl1
,- PJi:,-ENERGY-GAMMA

I~EV

K 40 4. 602E+ll DAYS
~~';;HH" (1460.85) O. 110000

LAMBDA= 1.506E-12
O. 00609 O. 138

DECAY= 1.000E+00
2. 066E+02 s

1G
-::: 9. 304E+01

Sc 46 8.380E+Ol DAYS
**** ( 889.26) 1.000000
**** (1120.52) 1.000000

LAMBDA= 8. 271E-03
0.01014 0.288
O. 00806 O. 257

DECAY=1.000E+OQ
2. 843E+01 s
3. 194E+01 s

3G
<: 1. 281E+01
<: 1. 439E+0 1

Co 60 1. 921E+03DAYS
1173 (1173.21) 0.999200
1333 (1332.48) 1.000000

LAMBDA= 3.608E-04
0.00768 8.606
O. 00672 7. 613

DECAY= 1.000E+00 4G
1 ..121E+03 s 2.69% 5.050E+02
1. 133E+03 s 2. 70% 5. 103E+02

Sb124 6.020E+Ol DAYS LAMBDA= 1. 151E-02 DECAY= 1.000E+00 16G
**** (1691.00) 0.457000 0.00518 0.105 4. 437E+01 s < 1. 999E+01

C5137 1. 102E+04 DAYS LAMBDA= 6. 290E-05 DECAY= 1.000E+00 3G
662 ( 661. 64) 0,851000 0.01334 13.298 1. 171E+03 s 2.26% 5.275E+02

Eu152 4. 821£+03 DAYS LAt1BDA= 1. 438E-04 DECAY= 1. OOOE+OO 48G
'Hl·* 121. 78) O. 254000 O. 04799 O. 463 3. 797E+Ol s .:: 1. 710E+01

') ,.~;~~ 344.31 ) O. 245000 O. 02289 0.363 6. 470E+01 s .:: 2. 914E+01
( '~~*{f- ( 963.36) O. 132000 O. 00939 0.308 2. 483E+02 s <: 1. 119E+02

-l:-C*.~* ( 1112. 04) O. 124000 O. 00812 0.265 2. 632E+02 s <: 1. 186E+02
~;-~"k -l:':i;- ( 1408. 02) O. 198000 O. 00634 O. 124 9. 894E+01 s .( 4. 457E+01

Eu154 3. 105E+03 DAYS LAMBDA= 2. 232E-04 DECAY= 1.000E+00 48G
.jf.*~-* 123.07) 0.390000 O. 04770 O. 462 2. 484E+01 s <: 1. 119E+01
*-j~*-rr ( 723.26) O. 202000 O. 01233 0.267 1.073E+02 5 <: 4. 835E+01
.~~..;:~*-r.... (1004.75) O. 170000 O. 00901 0.285 1.862E+02 5 <: 8. 389E+01
~'~f-*iF- (1274.49) O. 336000 O. 00704 O. 129 5. 452E+01 5 ~( 2. 456E+01

11'·192 7. 402£+01 DAYS LAMBDA= 9. 364E-03 DECAY= 1. OOOE+OO 22G
*~!.** ( 316. 50) O. 830700 O. 02447 0.367 1. 806E+01 s <: 8. 135E+00
-l:r*·l:f-* ( 468.06) O. 476000 0.01791 O. 376 4. 405E+01 5 <: 1. 984%::+01

T1208 5. 133E+12 DAYS LAMBDA= 1. 350E-13 DECAY= 1.000E+00 19G
-}:::-.~~..* ( 583. 14) O. 860000 0.01489 O. 326 2. 546E+01 s .::: 1. 147E+01

Pb2iO 1. 633E+12 DAYS LAMBDA= 4. 245E-13 DECAY= 1. OOOE+OO 1G

*-if** ( 46.50) 0.040000 O. 04040 0.720 4. 452E+02 5 .( 2. 005E+02

Bi212 5. 133E+t2 DAYS LAMBDA= 1. 350E-13 DECAY= 1.000E+00 22G
~~.~;-** ( 727. 17) O. 066500 O. 01226 O. 279 3. 421E+02 s <: 1. 541E+02

Pb~!12 . 5. 133E+12 DAYS LAMBDA= 1. 350E-13 DECAY= 1. OOOE+OO 4G
.-~** ( 238.63) 0.431000 0.03035 0.500 3.819E+01 s < 1. 720E+01

::)i214 1. 633E+12 DAYS
609 (609.30) 0.470000

LAMBDA= 4.245E-13 DECAY= 1.000E+OO 48G
0.01434 0.428 6. 352E+01 537.79% 2. 861E+Ol

Pb214 1. 633E+12 DAYS LAMBDA= 4.245E-13 DECAY= 1. OOOE+0023G
352 (352.00) 0.360000 0.02249 0 3774.659E+01s47.52'l. 2.099E+01
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·'~

Rr::;226 S.8S1E+05 DAYS LAMBDA=- 1. l8SE-Ob DECAY= 1. OOOE+OO 48G
'i~' ~:.- ·~~·k 186. 10) O. 040000 O. 03642 0.490 3. 362E+02 5 <: 1.. 514E+02

'J:::-::> 351. 96) O. 393000 O. 02250 O. 377 4. 26BE+01 547. 521. 1. 922E+011-' __'_.

609 609. 32) 0.484000 0.01434 0.428 6. 16BE+Ol 537. 791. 2. 77BE+Ol
. --

'\
\., .. ~Th227 7. 95iE+03 DAYS LAMBDA= 8. 718E-05 DECAY= 1. OOOE+OO 48G

49 ( 49. 80) 0.087000 O. 04963 1.477 3. 422E+02 526. 84'/. 1. 541E+02
~~~:-*~~ ( 79. 70) O. 018000 O. 05657 O. 513 5. 033E+02 5 .::: 2. 267E+02
-**** ( 94. -00) 0.013500 0.05416 0.523 7. 153E+02 s .,~ 3. 222E+02 r -'-
,""f-:-*~...* ( 210.60) 0.012600 O. 03330 0.460 1.097E+03 s - 4. 942E+02<-
-**** -( 236. 00) 0.115000 0.'0306,1 0.461 1. 310E+02 -s "'f( 5.900E+O(1·
***{~ ( 254.70) 0.009100 O. 02890 0.476 1. BOBE+03 s .,- 8. 146E+02'-
-Ro.,1-** ( 256. 20) O. 063000 O. 02877 0.432 2. 384E+02 5 ..... 1. 074E+02'-
"i-*** ( 285.60) O. 016500 O. 02649 O. 455 1.042E+03 5 ...• 4. 693E+02'.

**.** ( 300. 00) 0.018900 0.02551 0.432 8. 949E+02 s .( 4.031E+02 (

~,i--1-~** ( 304.40) 0.013500 O. 02522 0.413 1. 211E+03 5 ,.- 5. 457E+02"-
**** ( 329.90) 0.029000 O. 02368 O. 397 5. 780E+02 5 .,- 2.604E+02'-

**~i-* ( 334.40) 0.011500 O. 02343 0.371 1. 376E+03 5
.,. 6. 198E+02'.

352 ( 350. 50) 0.000800 O. 02257 O. 377 2. 090E+04 47. 52/. 9. 412E+03

Ac228 5. 133E+12 DAYS LAMBDA= 1. 350E-13 DECAY= 1.000E+OO 41G
-1'<-*** ( 911. 10) 0.250000 0.00991 0.339 1. 369E+02 5 <: 6. 164E+Ol

Ih230
'iH:--l:"e* (

2. 812E+07 DAYS
68.00) 0.005900

LAMBDA= 2. 465E-08 DECAY= 1.000E+OO 8G
O. 05696 O. 532 1. 583E+03 s <: 7. 132E+02

DECAY= 1. OOOE+OO lOG
9. 939E+OO s <r 4. 477E+OO .

Th232
-l<..li-** (
-l'~**-rr (
.*** (

'-\.. 1' ...·):-:f4
,,~l • .:::..~

.1.'71='~** (

5. 113E+12 DAYS
911. 10) O. 250000
968.90) O. 150000
63.81) 0.010101

1. 633E+12 D..:-,yS
92.30) 0.999999

LAMBDA= 1.356E-13
0.00991 0.339
0.00934 0.308
o. 05644 O. 521

LAMBDA= 4. 245E-13
0.05450 0.542

DECAY= 1. OOOE+OO
1.369E+02 s
2. 198E+02 s
9. 145E+02 5

42G
< 6. 164E+Ol
<: 9. 899E+Ol
<: 4. 119E+02

Pa234m 1. 633E+12 DAYS LAMBDA= 4. 245E-13 DECAY= 1. OOOE+OO 48G
**** Cl001.03) 0.006000 0.00904 0.278 5.124E+03 s < 2. 308E+03 .

tJ 235
1.953E+OS
3. 313E+Ol
1. 120E+01

60
.,Hi-.,H-c

'~HHHi-

2. 571E+l1 DAYS
( 58.60) 0.001000
( 143. 78) O. 132600
( 185. 72) O. 540000

LAMBDA= 2. 696E-12
O. 05505 23. 862
O. 04342 O. 423
O. 03647 O. 490

DECAY= 1.000E+OO 34G
4.335E+05 1. 97%
7. 356E+Ol s <
2. 487E+Ol s <

Am241
60 (

.)

1. 582E+OS DAYS
59.54) 0.359000

LAMBDA= 4. 381E-06 DECAY= 1. OOOE+OO 41G
0.05537 23.862 1.200E+03 s 1.97/. 5.407E+02

215



****************************************************************************

3101.00000 8MGLS i G-7 JR 297.863 7 197.63 MIN
IBR=TTIH REF TIME= 297.863 7 100 mLs in Parkway Jar
*~~~~******************************************************-I!'****"************:=J

***************************************************************************
oR, G~oup 8811 * Time of count 297.863 2007 *
* Sample 7 * Re'PeT"ence GMT 297.863 2007 *
~~ Element , . .. .. * Elapsed Live Tm 197.6333 *

".-R. ;T:.y:p.·e ,·c-:on,·e .. ,"" ._ "0 ••• " •• "• ••• , GL-S·* ,De,"a':d ·;T·:i:me ·:.-p·c~.t " . . • ",0.*':-0"1,6"863 *
* 1D GC-LCS #62969 * Background GMT 293.973 2007 *
* Geometry, detector JR-7 * Standard GMT......... 297.640 2007 *
,1, Ali Cluot 1. * Days since TO........ . 0.0 *
* Unit of Aliquot.............. SMPL * Time on. . . . . . . . .. 13: 42 PDT 24-0CT *
* Data Sheet Units pcr ISMPL * Time oTf 17: 00 PDT 24-0CT *
* Library TTIH * Calc Time 10:34 25-0CT-07 *
*****************************************************~*********************
* Slope 1. 00527 * Width slope............. 0.003299 *
~.<- Intercept 2.851349 * Width offset......... 1. 920348 *
* X**2 TERM -0. 11550892E-05 * Sensitivity. . . . . . . . . . 4. *

NP: [7,67]310. GSP 14 PEAKS

****************************************************************************
PK IT ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFT=' It, FIT

1 4 26. 8 20 13 119 1. 94 518 23.8 2. 62E+00 7.30. 154 () 20. 50
~, 4 32. 0 20 13 492 1. 94 771 29. 0 3. 90E+00 6.00.263 0 0.00c:.

3 0 36. 5 33 5 581 2. 57 78 33. 5 3. 96E-Ol 48. 00. 389 0 0.00
4 0 49. 5 42 9 1915 2. 37 292 46.4 1. 48E+00 26.80.970 0 O. 00
5 0 59. 6 53 8 1272 1. 88 4716 56. 5 2. 39E+01 2. 0 5.54 0 0.00

<.)
6 0 70.1 64 7 587 2. 32 130 66. 9 6. 59E-01 32. 5 5.71 0 O. 00
7 0 92. 5 86 8 559 1.84· 154 89. 2 7. 81E-01 28. 2 5.44 0 0.00
8 0 351. 5 344 8 343 2. 73 99 347. 0 5. 02E-01 34·.6 2.30 0 O. 00
9 0 510.5 499 12 345 2. 67 245 505. 3 1.24E+00 16. 6 1. 67 0 0.00

jO 0 609. 0 598 11 210 5. 40 106 603. 4 5. 36E-Ol 29. 2 1. 45 0 0.00
11 0 661.7 650 12 215 1.96 2636 655. 9 1. 33E+01 2. 3 1.34 0 O. 00
12 0 1173.3 1160 12 99 2. 57 1708 1165. 9 8. 64E+00 2.70.778 0 0.00
13 0 1230. 5 1220 7 12 2. 20 20 1222. 9 9. 87E-02 39. 50. 740 0 0.00
14 0 1332. 5 1318 12 27 2. 55 1511 1324. 7 7. 64E+00 2.70.676 0 O. 00

n·JHM=SGRT ( 5.95019E+00 + 2. 29294E-03 *E)

******************************************************************************
B/-\C!J,GROUND INFO 8811 GLS 7 297. 863 7 G- 7 BG DATE 293.973 7
*******************************************************************************

y--------PEAK---------v v------BACKGROUND------y y------NET----v
El\JERGY CPM %ERROR ENERGY CPM 'l.ERROR CPM 'l.ERROR

92.48 O. 7812 28.24 92.00 O. 6088 7.38 O. 1724130.60R
351. 50 O. 5024 34. 57 351. 90 O. 1251 35. 64 O. 3773 47. 52
51.0. 52 1.2393 16.64 511. 00 O. 9979 5.07 0.24.14 87. 96R

'_.
0.4280609.00 0.5362 29.22 609.30 O. 1082 37.04 37.79

661. 71 13. 3359 2. 25 661. 60 O. 0377 20.70 13.2982 2. 26
117:3.29 8. 6446 2. 67 1173.20 O. 0387 23. 52 8. 6059 2. 69
:;. ~-:':3;'~·::. 54 "1. 6437 ~!. 69 1332. SO O. 0309 26. 53 7.6128 2. 70

2 PEAKS REJECTED BY BACKGROUND

~~**~"***************************************************************************
INTERFERING ISOTOPE ANALYSIS B81! GLS 7 297.863 7 G- 7
******************************************************************************
::;PANF TABLE SAVED IN GSTOR SAYS NATO NOT REGUIRED
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OS USED IN DATA REDUCTION OF SAMPLE 8811 7 GLS RUN AT 297. 863/2007

" .. -- ().t t...:> . .....

186.0
1'98.0
238. 5
279.0
295.2
338.4
]51. 9

BACKGROUND FOR
CPM ERROR

O. 4556 28. 67
0.6088 7.38
O. 0548 35. 22
0.3178 13.15
O. 061'125.20
O. 3161 14.40
0.0000 '0;':00
O. 0874 42. 58
O. 0809 31. 15
O. 1251 35. 64

GELI DETECTOR 7
ENERGY CPM

511. 0 O. 9979
583.1 0.0813
609. 3 O. 1082
661. 6 0.0377
727. 2 0.0256
846.0 0.0559
86'0.40.'0351
911. 1 O. 0628
968.9 0.0398

1001. 0 0.0417

OF 293. 973/2007
ERROR ENERGY

5.07 1120.3
22.99 1173.2
37. 04 1238. 1
20. 70 1332. 5
0.00 1377.7

23. 98 1461. 0
0.00 '1586."0

43. 00 1591. 0
64.25 1729.6
34.54 1764.5

2375.4 MIN
CPM ERROR

O. 0290 47. 58
0.' 0387 23. S2
0.0195 0.00
O. 0309 26. 53
0 .. 025'30.'00
O. 0616 12. 67
o.OO'()'OO.00
0.0333 0.00
0.0116 0.00
O. 0206 33. 53

GELI STANDARD EFFICIENCY GC FOR DETECTOR G- 7 01\1 10/25/ 7

HIGH RADIUM STANDARD LOW RADIUI"I STANDARD

NORMALISED I. LENGTH IN NORMALISED % LENGTH IN
GMT YEAR CPM ERROR MINUTES GMT YEAR CPt'1 ERROR MINUTES

71. 872 7 1. 0395 11. 486 39. 244. 938 7 1.0507 12. 319 35.
103.898 7 O. 8806 8. 120 30. 258. 777 ..., 1.0466 12.929 31.I

109.825
...,.

1. 0019 9.030 '"l'"l 265.711 7 .1.0175 9. 504 24.I <:..<:...

114.670 '7 O. 9891. B. 186 29. 265. 864 7 O. 8918 13.018 40.
127.663 ..., 0.9841 7.790 44. 265.918 7 1.0084· 7. 775 28.I

133.833 7 O. 9924 7. 542 27. 272. 730 7 O. 9982 8.611 25.
150.885 7 O. 8859 11. 264 14. 279.799 7 O. 9945 7. 713 22.

'14.032 7 O. 9734 5.981 22. 286. 935 7 O. 9403 6. 326 24.'-J /3. 704 7 0.9383' 4.693 21. 293.728 7 1.0060 8. 861 22.
~~75. 828 7 O. 9978 8.266 38. 297.640 7 O. 9180 8. 162 21.

AVERAGE O. 9683 0.051 AVERAGE 1. 0174· O. 023

CALIBRATION LINE FROM STANDARD FOR G- 7 OF 297. 640 7
ENERGY= 2.851349 + 1.0052698*CH + -1. 155089E-06*CH**2
FWHM =SQRT( 1.9203 + 0.003300*ENERGY) (C060= 2.513)

EFFICIENCIES FOR GEOMETRY JR 7 CALIBRATED SO. 000 2007

ENERGY I. EFFCY ENERGY I. EFFCY ENERGY I. EFFCY EI\IERGY I. EFFCY
50. 0 5. 023100 100. 0 5.287100 300. 0 2. 551200 o. a o. 000000
55. 0 5. 347200 110.0 5.062500 500. 0 1. 699100 0.0 O. 000000
60.0 5. 551400 130.0 4.620300 700. 0 1. 270100 0.0 O. 000000
65. 0 S. 663400 150.0 4.223800 1000. 0 0.905100 0.0 O. 000000
70. 0 5. 706100 170.0 3.881400 1400. 0 0.637600
80. 0 5. 653400 190.0 3. 588400 2000. 0 0.429900
90. 0 5. 494600 250. 0 2.931100 3000. 0 0.279600

'\
)
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~., .

';'·~H'"~H;'****{:i·*-l~***********************************~~**********-l!'**** *****~~********·*,it·
BGl i 7 GLS GSTOR 310

******************************************************************************

... Th227s

.. , Am241s

Th234s
La 140 Ru 106 Na 22

''\
)

b

b

B
B

PIA. ENERGY CP\,1 'I.ERR COMMENT
1 26. 8 '") 62 7. 3c...

2 32. 0 3. 90 6. 0
3 36. 5 O. 40 48. 0
4 49.5 1. 48 26.8
=, 59. 6

~.., 86 2. 0':;;.;l.

6 70..1 0.66 32.5
0 351. 5 0.38 4·7. 5w

1.0 609. 0 O. 43 37. 8
1.1 661. 7 13. 30 '") 3c...

12 1173. 3 8. 61 2. 7
13 1230. 5 O. 10 39.5
14 1332. 5 7. 61 '") 7"'-.

REJECTED PEAV,S
7 92. 5 O. 17 99. 9
9 510. S O. 24 88. 0 Ac228 Th228
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****************************************************************************
GLS 8 G-B JR 297.863 7 197.73 MIN 1.00000 8M 311

IBR=TTIH REF TIME= 297. 863 7 100ML IN PARKWAY JAR
*********~!'****************************************************************

CPM CORR
CNTG DECAY

l1tv tV- "l-r.p 1
P~!,-ENER~Y-GAMMA

KEV

SPECIAL ANALYSIS
BRANCH EFFICIENCY

FRAC FRAC
DPM
NOW

ERROR
peT

PCI/SMPL
AT TZERO

~ 40 4. 602E+11 DAYS
**** (1460.85) 0.110000

Se 46 8. 380E+Ol DAYS
**** (889.26) 1.000000
**** (1120. 5~) 1.000000

LAMBDA= 1. 506E-12
O. 00870 O. 591

LAMBDA=8.271E-03
0.01312 0.279
0.01092 0.322

DECAY= 1. 000E+00
6. 169E+02 s

DECAY= 1. OOOE+OO
2. 127E+Ol s
2. 945E+01 s

IG
<:1' 2. 779E+02

3G
<: 9. 579E+OO
<:1' 1. 326E+01

Co 60 1. 921E+03 DAYS
1173 (1173.21) 0.999200
1333 (1332.48) 1.000000

LAMBDA= 3. 608E-04
0.01051 0.281
O. 00943 O. 166

DECAY= 1.000E+OO 4G
2. 677E+01 546. 091. 1. 206E+01
1. 758E+01 553.421. 7.918E+00

Sb124 6.020E+01 DAYS LAMBDA= 1.151E-02 DECAY= 1.000E+OO 16G
**** (1691.00) 0.457000 0.00763 0.153 4. 388E+01 s < 1. 977E+01

Cd37 1. 102E+04 DAYS LAMBDA= 6. 290E-05 DECAY= 1. OOOE+OO 3G
661 ( 661.64) 0.851000 0.01635 0.240 1. 725E+Ol 566.251. 7.770E+00

Eu152 4·. 821E+03 DAVS LAMBDA= 1.438E-04 DECAY= 1.000E+O(l 48G
··';HH~· ( 121. 78 j 0.254000 O. 04555 0.621 5. 370E+01 s <: 2. 419E+01

'\ ,~** ( 344.31) 0.245000 O. 02585 0.451 7. 127E+Ol 5 <: 3. 210E+01
) "-'<0' "'" ( 963.36) O. 132000 O. 01234 0.299 1.836E+02 s ...- 8. 268E+OlJ'••". ~r' 1"\ '-

·lHH;·-}~ ( 1112. 04) O. 124000 O. 01099 0.257 1.887E+02 s <: 8. 498E+Ol
*.,..~*-r~ (1408.02) O. 198000 O. 00899 0.225 1. 266E+02 s ...- 5. 704E+Ol'-

Eu154 3. 105E+03 DAYS LAMBDA= 2. 232E-04 DECAY= 1.000E+OO 48G
'i;;'-l;;'~~* 123.07) 0.390000 O. 04559 0.608 3.417E+Ol s <- 1. 539E+01~

~$-'~:--:~''j~ 723.26) 0.202000 0.01534 0.304 9. 806E+Ol s .::: 4. 417E+01
'!i-:):''*'':~ (1004.75) O. 170000 0.01194 0.267 1. 316E+02 5 <: 5. 926E+Ol
~.:.:.~** (1274.49) 0.336000 O. 00980 0.220 6. 688E+Ol s -:'- 3.013E+01

11"192
-l-t.-,;,**
*~~** (

7. 402E+Ol DAYS
316.50) 0.830700
468.06) 0.476000

LAMBDA= 9. 364E-03
0.02768 0.471
O. 02081 0.399

DECAY= 1.000E+OO 22G
2.051E+Ols < 9.237E+00
4.029E+Ols < 1. 815E+Ol

1'1208 5. 133E+12 DAYS LAMBDA-=: 1.350E-13 DECAY= 1. OOOE+OO 19G
.}.~*** ( 583. 14) 0.860000 0.01788 0.419 2. 722E+01 s .(1' 1. 226E+01

Pi;210 1. 633E+12 DAYS LAMBDA= 4. 245E-13 DECAY= 1.000E+O(l 1G
-:"'";.'-:~'* ( 46. SO) 0.040000 O. 00599 O. 559 2. 332E+03 s ·c 1.050E+03

Bi212 5. 133E+12 DAYS
**** ( 727.17) 0.066500
1513 (1512.75) 0.003200

LAMBDA= 1. 350E-13
0.01527 0.317
O. 00844 O. 130

DECAY= 1.000E+OO 22G
3. 119E+02 s <: 1. 405E+02
4.828E+03 70.631. 2.17SE+03

"1;;21.2 5. 133E+12 DAYS
-~l39 ( 238. 63) O. 431000
._)

Bi214 1. 633E+12 DAYS
**** ( 609.30) 0.470000

LAMBDA= 1.350E-13 DECAY= 1.000E+OO 4G
0.03495 0.525 3.487E+01 560.131. 1. 571E+Ol

LAMBDA= 4.245E-13 DECAY= 1.000E+OO 48G
0.01732 0.458 5. 620E+01 5 <1' 2. 532E+01

;=, i; 2]4 1. 633E+12 DAYS LAMTmA= Jl ?.lI.~'I=-i :.l DECAY= 1. OOOE+OO 23G
:'~:;;:S2. 00) o. ;::-160000 O. 219 3 3. 531E+01 s72. 42i~ 1. 591F.+Ol



_.

n:a226 5. 851E+OS DAYS LAMBDA= 1. 18sE-Ob DECAY= 1. OOOE+OO 48G
~-.)(-~~~!, 186. 10) O. 040000 O. 04006 O. 686 4. 280E+02 5 -:::,.. 1. 928E+02

352 351. 96) 0.393000 O. 02541 O. 323 3. 234E+Ol 572. 421. 1. 4s7E+Ol
r-') -iHt-* 609. 32) 0.484000 0.01732 O. 458 5. 458E+01 5 -:::,.. 2. 458E+01

..,~

Th227 7. 951E+03 DAYS LAMBDA= B. 71SE-Os DECAY= 1. OOOE+OO 48G
***~. 49. 80) O. 087000 O. 00736 O. 564 8. 813E+02 5 <~ 3. 970E+02
**** 79.70·) O. 018000 O. 03292 0.593 1.00iE+03 s /' 4.'51tE+02 ,"

-"
~...~*-j;t. ( 94. 00) O. 013500 O. 04048 O. 659 1. 206E+03 5 <,.. 5. 431E+02
***~~ ( 210.60) 0.012600 0.03749 '·0.BI,7 L 307E+03 ,'5 -::: 5. 88bE-4i02
**** ( 236. 00) O. 115000 O. 03519 0.657 1. 624E+02 5 -:: ..., 316E+01I •

'p'-** '!!. ( 254. 70) O. 009100 o. 03346 O. 535 1. 756E+03 5
~ 7. 908E+02.;..

**** ( 256. 20) O. 063000 O. 03331 O. 535 ., 548E+02 5 <: 1. 148E+02<::-.

.*.~** ( 285. 60) 0.016500 0.03034 O. 508 1. o15E+03 5 <~ 4. 574E+02
1~*** ( 300. 00) 0.018900 O. 02895 O. 496 9. 073E+02 5 -:: 4. 087E+02
*~1--** ( 304.40) 0.013500 O. 02860 O. 490 1. 270E+03 s <~ 5. 719E+02
'R-~::-** ( 329. 90) O. 029000 O. 02675 0.452 5. 826E+02 s ~ 2. 624E+02<~

.~*** ( 334. 40) O. 011500 O. 02646 0.449 1. 475E+03 s ~ 6. 644E+02.:...

Ac228 5. 133E+12 DAYS LAMBDA= 1.350E-13 DECAY= 1.000E+OO 41G
-lHHH~ ( 911. 10) 0.250000 O. 01288 O. 335 1. 039E+02 5 -C,.. 4. 681E+01

Th230 2.812E+07 DAYS LAMBDA= 2.46sE-08 DECAY= 1.000E+OO 8G
**** ( 68.00) 0.005900 O. 02362 ~ 610 4.376E+03 s -( 1.971E+03

Th232 5. 113E+12 DAYS
91.1. 10) 0.250000
968.90) 0.150000

63.81) 0.010101

LAMBDA= 1.356E-13
O. 01288 O. 335
0.01229 0.308
0.01977 0.603

DECAY= 1.000E+OO
1.039E+02 s
1. 669E+02 5

3. 018E+03 5

42G
-C,.. 4. 681E+Ol
<,.. 7. 518E+Ol
-( 1. 360E+03

r' '\

. /rh234 1. 633E+12 DAYS LAMBDA= 4. 245E-13 DECAY= 1. OOOE+OO lOG
**** ( 92.30) 0.999999 0.03980 0.618 1. 553E+01 s <,.. 6.997E+00

Pa234m 1. 633E+12 DAYS LAMBDA= 4.245E-13 DECAY= 1.000E+OO 48G
**** (1001.03) 0.006000 0.01198 0.266 3.701E+03 5 ~ 1.667E+03

239

U 235
85

-f",'H!-*

3. 586E+02
4.808E+01
1. 332E+01
9. 728E+03 '

2. 571E+l1 DAYS
84.24) 0.051000

( 143. 78) O. 1.32600
( 185.72) 0.540000
( 240.93) 0.000700

LAMBDA= 2. 696E-12
0.03580 1.453
0.04479 0.634
0.04011 0.641
O. 03475 O. 525

DECAY= 1.000E+OO 34G
7. 960E+02 13. 981.
1.067E+02 s <
2.958E+01 5 <,..
2. 160E+04 60. 13'l.

Am241 1. 582E+05 DAYS LAMBDA= 4. 381E-06 DECAY= 1.000E+OO 41G
**** ( 59.54) 0.359000 0.01576 0.567 1.003E+02 5 ~ 4.518E+Ol
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****************************************************************************

8811 GLS 8 G-8 JR 297.863 7 197, 73 MIN 1. 00000 8M 311
. IBH:::oTTIH REF TIME= 297. 863 7 100ML .IN PARKWAY JAR

()?-*************************************************************"************

***************************************************************************
or, Group 8811 * Time of count 297.863 2007 *
* Sample. . . . . . . . . . . . . . . . . . . . . . . . .. 8 * Reference GMT........ 297.8632007 *
"'- E 1 em e n t. . . . . . . . . . . . . . . . . . . . . . . . . . * E1a p sed L i veTm. . . . . . . . .. 197. 7333 *
* Type code. . . . . . . . . . . . . . . . . . . . .GLS*Dec'l''dTime 'Pet.. . . . . . . . . . .0.'0337'04 *
*" ID............. 0 GC-BLANK #62970 * Background GMT....... 293.842 2007 *
* Geomet~~, detector ~ JR-B * Standard GMT 296.660 2007 *
~~ Aliquot " .. . . 1. * Days since TO , 0.0 *
*" Unit df Aliquot SMPL * Time on 13:42 PDT 24-0CT *
-l>. Data Sheet Units .. '" PCl ISMPL * Time off 17: 00 PDT 24-0CT *
-I!- L.ibrary TTIH * Calc Time 10:34 25-0CT-07 *
*******************************"********************************************
-ii' Slope 0.981682 * Width slope............. 0.006348 *
-;1- Intercept 0.265868 '* Width offset............ 1.937622 *
* X**2 TERM -0. 13233024E-05 * Sensitivity. . . . . . . . . . . .. . 4. *

NP: [7,67J311. GSP 26 PEAKS

i~***************************************************************************
pJ.\ T~ ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF K FIT~ I

1 3 25. 5 22 23 66 3. 44 571 25. 7 2. 89E+00 6.20. 133 0130. 00., 3 30.8 22 23 442 3.44 317 31. 1 1.60E+00 17.30.234 0 0.00c_

3 3 34. 5 22 23 544 2. 82 208 34. 9 1.05E+00 22.30.329 0 0.00
4 "J 37. 7 22 23 676 2. 82 136 38. 1 6. 85E-Ol 33.90.427 0 0.00...,
5 "J 40. 5 22 23 623 2. 82 67 41. 0 3. 39E-01 55.90.533 0 O. 00....

,~)
6 0 74.6 70 13 1511 3. 46 896 75. 7 4. 53E+00 9. 8 2.87 0 0.00, 3 84. 9 83 9 553 1. 57 287 86. 2 1. 45E+00 14·.0 3.58 0 1. 02..
8 3 87.4 83 9 445 1. 47 85 88. 8 4. 30E-01 38.9 3. 72 0 O. 00
9 0 93.2 93 7 731 1. 56 110 94. 7 5. 56E-01 42. 7 3. 99 0 0.00

10 0 185. 6 186 7 797 1. 59 113 188. 8 5. 73E-01 43.7 4.01 0 0.00
11 0 239. 5 240 9 821 1. 65 268 243. 7 1.35E+00 20.8 3. 49 0 0.00
12 0 295. 3 298 5 325 1. 23 85 300. 6 4. 29E-Ol 32. 9 2.94 0 O. 00
13 0 352.4 355 9 442 2. 08 187 358. 9 9. 45E-Ol 22. 6 2. 63 0 O. 00
i L'~ 0 511. 0 513 15 446 3. 03 566 520. 7 2. 86E+OO 9. 1 1. 97 0 0.00
.is 0 582. 9 588 12 321 2. 37 111 594. 0 5. 62E-01 34. 4 1. 81 0 O. 00
16 0 609. 5 617 8 197 2. 15 181 621. 1 9. 18E-Ol 15.7 1. 75 0 0.00
l' 0 661.0 669 10 204 2. 34 103 673. 7 5. 21E-Ol 28.8 1. 65 0 O. 00•• J

18 0 911. 1 923 13 190 2.18 99 929. 0 5.02E-Ol 30. 1 1. 30 0 O. 00
19 0 968.9 982 11 156 2. 09 63 988.1 3. 16E-01 42.6 1. 23 0 0.00
PK IT ENRG LEFT looJD BKGND FWHM AREA CHAN CPM ERR EFF K FIT
20 0 1119.8 1139 9 117 1. 71 62 1142. 1 3. 14E-Ol 36.2 1. 10 0 0.00
21 0 1173.2 1191 13 134 2. 33 73 1196.8 3. 68E-Ol 34. 8 1. 06 0 0.00
22 0 1239.6 1260 12 128 2. 69 44 1264. 6 2. 24E-Ol 54.7 1. 01 0 0.00
2~3 0 1332.7 1357 8 61 2. 14 50 1359. 8 2. 51E-Ol 33.70.948 0 O. 00
24 0 1461. 3 1483 17 64 3. 62 590 1491. 3 2. 99E+00 5.40.875 0 0.00

".~.

25 0 1513. 3 1538 14 48 9. 39 26 1544.4 1.30E-Ol 70.60.851 0 0.00
26 0 1763.4179315 48 3. 57 94 1800.4 4. 74E-01 20.50.745 0 0.00

F~·JHM==SQRT( 3. 16171E+00 + 1.06062E-02 *E)

*******************************************************************************
-~CKGROUND INFO 8811 GLS 8 297.863 7 G- 8 BG DATE 293.842 7

"(J"*******-ll'**************-l~*********************************-ll'******************* _

v--------PEAK---------v y------BACKGROUND------y v------NET----v
ENERGY CPM I.ERROR ENERGY CPM %ERROR CPM %ERRDR

0.556'3 42.74
::.: 573~· /.1·3. 68

q~ on 0 ~Aqn 1~.08

221 3.88
-0.0927270.05R

O. 0387658. 41H



.~ ,

239.45 1. 354·7 20. 85 238. 50 O. 8294 17.05 O. 5253 60. 13
2 c15. 2S 0.4291 32. 86 295.20 O. 3006 21. 09 O. 1285120. 34R
:352. 43 O. 9449 22. 60 351. 90 O. 6220 15.32 0.3229 72. 42
511. 04 2.8624 9. 11 511. 00 2.6304 3. 55 0.232,Ql~19.37R

~:)
582. 95 O. 5623 34. 45 583. 10 O. 5114 17.64 O. 0510419. 26R
609. 49 0.9176 15. 69 609.30 0.8336 14. 55 0.0840224. lOR
661. 02 O. 5208 28. 84 661. 60 0.2809 18. 55 0.2399 66.25
':111. 09 O. 5024 30. OS 911. 10 0.4992 11.98 O. 0031******R
968. 93 O. 3162 42.63 968.90 0.3292 25.73 -0.0130******R

:Ll19.76 O. 3136 36. 17 1120.30 0.3527 12.70 -,0. 0392311. 36R
.lL73.22 0.367534.-81 1·,1:73. :20 0.0865 ,23.36 0.28'1'146.09
1239. 55 O. 2239 54. 68 1238. 10 O. 1429 27.44 O. 0810158. 65R
1332. 71 O. 2508 33. 68 1332. SO 0.0850 31.28 O. 1658 53.42
1461. 32 2. 9857 5.40 1460.80 3. 1818 9.03 -,0. 1961168. OOR
1.763.37 0.4737 20.45 1764.50 0.3667 9.63 O. 1071 96. 30R

12 PEAKS REJECTED BY BACKGROUND

******************************************************************************
INTERFERING ISOTOPE ANALYSIS 8811 GLS 8 297.863 7 G- 8
*******************************************************************************
5PANF TABLE SAVED IN GSTOR SAYS NATO NOT REQUIRED

222



(.- ..

GC USED IN DATA REDUCTION OF SAMPLE 8811 8 GLS RUN p,T 297. 863/2007

2563.2 MIN
-"~ERGY

" -,\ ,\2. 0
.'J 92.0

143.0
186.0
198.0
238. 5
279.0
295. 2
338.4
351. 9

BACKGROUND FOR
CPM ERROR

O. 1894 26. 82
0.6490 12.08
0.1599 0.00
0.5348 8.88
0.1406 36.78
0.8294 17.05
0.1.577 0.00
O. 3006 21. 09
O. 2006 33. 75
0.6220 15.32

GEL! DETECTOR 8
ENERGY CPM

511.0 2.6304
583. 1 O. 5114
609. 3 O. 8336
661. 6 O. 2809
727.2 0;1464
860. 0 O. 0834
91;1.10.4992
968.9 0.3292

1001. 0 0.0552
1120.3 0.3527

OF 293. 842/2007
ERROR ENERGY

3. S5 1173.2
17.64 1238.1
14. 55 1332. 5
18. 55 1377. 7
25. 76 1460.8
16. 18 1586.0
H.'98 1591.0
25.73 1729.6
17.04 1764.5
12. 70 O. 0

CPI"I
0.0865
0.1429
0.0850
0.0911
3.181,8
0.1222

"0.1235
0.0765
0.3667
0.0000

ERROR
23. 36
27.44
31.28
24. 91
9.03
O. 00

37.00
28. 64

9. 63
O. 00

GEL! STANDARD EFFICIENCY GC FOR DETECTOR G- 8 ON 10/25/ 7

HIGH RADIUM STANDARD LOW RADIUM STANDARD

NORMALISED % LENGTH IN NORMALISED 'l. LENGTH IN
GMT YEAR CPM ERROR MINUTES GMT YEAR CPI"( ERROR MINUTES

322. 789 5 0.8727 17.160 43.* 230.814 7 1. 0609 16. 105 21.
:.'322.825 5 o. 8755 17.370 41. * 235.924 7 1.0859 16. 521 23.
352. 103 5 O. 8703 18.548 21. * 237.814 7 1.0688 16.230 26.
355. 939 S O. 8663 19.048 20.* 244.906 7 1.0631 16.854 25.

58. 691 6 0.9079 17.307 83.* 258.758 7 1. 0718 16. 115 25.
:-l12. 732 6 O. 8798 18.209 22.* 265.894 7 1. 0763 16. 178 23.
146. 689 7 O. 9437 22.807 27. 272.710 7 1. 1426 21. 341 27. NG
·S3.871 7 O. 9404 23.280 21. 279.758 7 1. 0651 17.056 22.NG

:") ,,..., -'76 7 1.0035 20.890 19. 286.721 7 1.0649 16. 828 28... .' c... I

.J296.660 7 1. 0166 22. 559 17. 293.712 7 1.0683 16.355 22..
AVERAGE O. 9761 0.040 AVERAGE 1.0694· 0.008

CALIBRATION LINE FROM STANDARD FOR G- 8 OF 296.660 7
ENERGY= 0.265868 + 0.9816827*CH + -1. 323302E-06*CH**2
FWHM =SQRT( 1.9376 + 0.006348*ENERGY) (C060= 3.224)

EFFICIENCIES FOR GEOMETRY JR 8 CALIBRATED 155. 000 2007

EJ·JERGY 'l. EFFCY ENERGY % EFFCY ENERGY % EFTCY ENERGY "/ EFFCYJ.

50.0 O. 745100 100. 0 4.245900 300.0 2.895100 0.0 0.000000
55.0 1. 159800 110.0 4.454100 500. 0 1.999200 O. 0 o. 000000
60.0 1.619100 130.0 4. 554100 700. 0 1. 571400 O. 0 0.000000
65.0 2. 087900 150.0 4.421700 1000. 0 1. 198900 O. 0 0.000000
70.0 2. 537700 170.0 4.201800 1400. 0 0.903800
80.0 3. 312100 1.90.0 3.958600 2000. 0 0.6.56700
90.0 3. 878100 250.0 3.393800 3000. 0 0.478800

223



***************************************************************************~***
8Fij 1 8 GLS GBTOR 311

- *****************************************************************************~-

b
h
b

b
b

B
B
B
B
B
B
B
13
B

/-~)

\. /

PR ENERGY
1 25. 5
2 30. 8
3 34. 5
4 37. 7
5 40. 5
6 74.6
7 84. 9
8 87.4

11 239. 5
13 352. 4
17 661. 0
21, 1173.2
23 1332. 7
25 1513.3

9 93.2
10 185. 6
12 295. 3
14 511. 0
15 582. 9
16 609. 5
18 911. 1
19 968. 9
20 1119.8
22 1239.6
24 1461. 3
26 1763.4

CPM %ERR COMMENT
2.89 6.2..................................... . .
1.60 17.3 NO GEN. . . . . . . . . .. . . . .. . .. .. . . . . . .
1.05 22.3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
0.69 33.9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
0.34 55.9 _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Ru 103
-4.53 9.:8. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1.45 14.0 . . Cs136
0.43 38.9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Cs 136 Cd 109
O. 53 60. 1 Th228 Th228 , Pb212s
0.32 72.4 . . . . .. Ra226s Pb214s
O. 24 66.3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Cs 1375
O. 28 46. 1 C s 134+ Co 605
0.17 53.4 AgII0 Co 605
O. 13 70. 6 Th228 .

REJECTED PEAKS
-0.09 99.9 Th234s Th2275
0.04 99.9 Cs137c U 2355 Ra2265
O. 13 99.9 Ra226 Ru103
0.23 99.9 Ac228 Th228 La140 Ru106 Na 22
0.05 99.9 Th228 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. T1208s
0.08 99.9 Ru103 Ra2265 Bi214s
0.00 99.9 _ . . . . . . . . . . . . . .. Th232s Ae2285

-0.01. 99.9 Ac228 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Sb 124 Th2325
-0.04 99.9 Ra226 . . . . . . . . . . . . . . . . . . . . . . . . . . . Be 465

O. 08 99. 9 Ra226 .
-0. 20 99. 9 . . . . . . . . . . . . . . . . .. II- 405

O. 11 96. 3 Ra226 .

224



****************************************************************************
8811 GLS 9 G-l JR 297.863 7 197.28 MIN 163.71001 GR 002

IBR=TTIH . REF TIME= 268.896 7 100 mL in Parkway Jar
**************************************************************************

.f'. Pfl,....;ENERGY-GAMMA
KEV

SPECIAL ANALYSIS
BRANCH EFFICIENCY CPM CORR

FRAC FRAC CNTG DECAY
DPM
NOW

ERROR
peT

Pcr/GRAM .
AT TZERO

K 40 4.602E+11 DAYS LAMBDA= 1. 506E-12 DECAY= 1.000E+00 1G
**** (1460.85) 0.110000 0.00644 0.205 2.896E+02 5 < 7. 970E-01

3G
8. 084E-02
4. 274E-Ol

( Se 46 8. 380E+01 DAYS
**** (889.26) 1.000000
1120 (1120.52) 1.000000

LAMBDA= 8. 271E-03
0.00984 0.227
0.00810 0.990

DECAY= 7 . 869E-0 1
2. 312E+01 s <
1. 223E+02 512. 111.

Co 60 1. 921E+03 DAYS .
**** (1173.21) 0.999200
**** (1332.48) 1.000000

LAMBDA= 3. 608E-04
0.00779 0.177
O. 00698 O. 149

DECAY= 9. 896E-01
2. 277E+015
2. 138E+01 5

4G
<: 6.330E-02
.( 5. 944E-02 .

Sb i24 6.020E+Oi DAYS LAMBDA= 1. 151E-02 DECAY= 7.164E-01 16G
*-l~*f~ (1691.00) 0.457000 0.00566 O. 124 4.808E+01 5 .( 1. 847E-Ol

C5137 1. 102E+04 DAYS LAMBDA= 6.290E-05 DECAY= 9. 982E-01 3G
**** ( 661.64) 0.851000 0.01252 0.236 2. 218E+01 5 < 6.113E-02

Eu152 4. 821E+03 DAYS LAMBDA= 1. 438E-04 DECAY= 9. 958E-01 48G

*** 121. 78) 0.254000 0.04322 0.468 4. 263E+01 s .,~ 1. 178E-01".
f

') .:295 295. 97) O. 004000 O. 02328 3.878 4. 164E+04 5. 511. 1. 151E+02. ·tc~:~·ll-* 344.31) O. 245000 O. 02075 O. 318 6. 247E+Ol 5 ~ 1. 726E-010:...

.-('\~ 503. 50) O. 001000 0.01553 O. 130 8. 385E+03 72.321. 2.317E+01::> -I<=-

768 768.90) O. 000800 O. 01109 O. 544 6. 136E+04 20. 831. 1. 695E+02
-fl"'"*** 963.36) O. 132000 O. 00921 O. 237 1.954E+02 5 <: 5. 398E-Ol
**-:{-* (1112.04) O. 124000 O. 00815 0.174 1. 718E+02 s <: 4. 747E-01
-j.f.*;::-* (1408.02) O. 1,98000 O. 00666 0.175 1.331E+02 s <: 3. 677E-01

Eu154 3. 105E+03 DAYS LAMBDA= 2. 232E-04 DECAY= 9. 936E-01 48G
-~4**i:.:' ( 123. 07> O. 390000 O. 04295 O. 421 2. 513E+01 5 ..... 6. 958E-02'-

648 ( 649.80) O. 000900 O. 01269 O. 112 9. 761E+03 76.451. 2. 703E+Ol
*~;.*t~ ( 723.26) 0.202000 O. 01166 0.241 1.024E+02 5 <: 2. 836E-01
***,~. (1004. 75) 0.170000 O. 00889 O. 185 1.226E+02 s <: 3. 397E-01
*~!-** (1.274.49) O. 336000 O. 00725 O. 163 6. 685E+01 s ,. 1. 851E-01"~

11"192 7. 402E+01 DAYS LAMBDA= 9. 364E-03 DECAY= 7. 624E-01 22G
;;~95 ( 295.95) O. 290900 0.02328 3. 880 5. 729E+02 5.511. 2. 068E+00

**** ( 316. 50) 0.830700 O. 02213 0.385 2. 092E+Ol s 0:: 7. 551E-02
-ri-'~>-*~' ( 468.06) 0.476000 O. 01642 0.290 3. 710E+Ol 5 .~ 1. 339E-01".

590 ( 588. 57) O. 044400 0.01372 0.166 2. 718E+02 60.251. 9. 808E-Ol
_.

T1208 DAYS LAMBDA= 1. 350E-13 DECAY= 1.000E+00 19G5. 133E+12
~,84 ( 583. 14) O. 860000 O. 01383 O. 110 9. 269E+00 579.751. 2. 550E-02

1281 (1282.70) O. 000500 O. 00721 0.107 2. 976E+04 55.691. 8. 189E+01

''')210
~\ 47 (

I
)

oJ

i.633E+12 DAYS
46.50) 0.040000

LAMBDA= 4.245E-13 DECAY= 1.000E+00 1G
0.05556 1.734 7.805E+02 514.111. 2. 147E+00 .

Bj,212
295 (
584 (

**oJ.~-t;' (

5. 133E+12 DAYS
295. 10) 0.000240
583. 14) 0.'310000
727.17) 0.065500

LAMBDA= 1. 350E-13
O. 02333 3. 878
O. 01383 0.~10

O. ('\11·.41 () :::>JlS
225

DECAY= 1.000E+00 22G
6.925E+05 5.511. 1.905E+03,
2.571£+01 79.75% 7.·075E-02
3. 171'E+02 5 -( 8.725E-Ol



Pb212 ~:. 133E+12 DAYS LAMBDA= 1. 350E-13 DECAY= 1.000E+OO 4G
~-'·"'_~t~· ( 238.63) 0.431000 O. 02731 O. 455 3. 866E+01 532. 341. 1. 064E-Olc...'--! I

~i214 1. 633E+12 DAYS LAMBDA= 4. 245E-13 DECAY=LOOOE+QO 48G
r' 609 609.30) 0.470000 O. 01335 4. 736 7. 545E+02 5 4. 35i. 2. 076E+00
<_)768 768. 70) 0.050000 0.01109 O. 544 9. 816E+02 20. 83i. 2. 701E+00

935 ( 934. 80) 0.030000 0.00944- 0.267 9. 423E+02 40, 47i. 2. 593E+00
1120 (1120.40) 0.170000 O. 00810 O. 990 7. 187E+02 12. 11i. 1. 977E+00
1239 <1238.30) 0.'060000 O. 00743 0.316 7.075E+02 25. 13% 1. 947E+00 !

.-.

1281 (1281.30) 0.017000 O. 00722 O. 107 8. 745E+02 55. 691. 2.406E+OO
1378 (1379.00) '0.050000 O.00b78 0.411 1.2t2E+03 23. q::r% 3. 335E+OO
1729 (1728.00) 0.030000 0.00556 0.278 1. 666E+03 23. 601. 4. 58SE+00 .-

1765 (1764.00) 0.170000 O. 00546 0.715 7. 708E+02 13. 56i. 2. 121E+00
1847 (1848.00) 0.020000 O. 00524 0.155 1. 477E+03 36. 23i. 4. 065E+00

Ph214 1. 633E+12 DAYS LAMBDA= 4. 245E-13 DECAY= 1.000E+OO 23G
242 ( 241. 90) 0.076000 O. 02703 1.984 9. 655E+02 8. 98i. 2. 657E+00
295 ( 295.20) 0.190000 O. 02332 3. 878 8. 750E+02 5. 511. 2.407E+00
352 ( :::~52. 00) o. :~60000 O. 02040 6. 901 9. 396E+02 s 3. 641. 2. 585E+00
768 ( 768.40) 0.000800 0.01109 O. 544 6. 133E+04 20. 831. 1. 688E+02

Ra226 5. 851E+05 DAYS LAMBDA= 1. l85E-06 DECAY= 1.000E+OO 48G
~~86 186. 10) 0.040000 O. 03266 1.464 1. 120E+03 s 17. 33i. 3. 083E+00
242 242.00) O. 078000 O. 02703 1.984 9. 4l1E+02 8. 981. 2. 589E+00
295 295. 20) 0.201000 0.02332 3.878 8. 271E+02 5. sli. 2. 276E+00
352 351. 96) 0.393000 O. 02040 6. 901 8.607E+02 $ 3. 641. 2. 368E+00
C:.09 609. 32) O. L~84000 O. 01335 4. 736 7. 327E+02 s 4. 351. 2.016E+00
768 768.40) O. 053200 0.01109 O. 544 9. 223E+02 20. 831. 2. 538E+00
935 ( 934. 10) 0.033400 O. 00944 O. 267 8. 459E+02 40. 47i. 2. 327E+00

., 120 (1120.30) O. 160000 O. 00810 O. 990 7. 635E+02 12. 111. 2. 101E+OO
,--"" 239 ( 1238. 10) 0.062000 O. 00743 O. 316 6. 846E+02 25. 131. 1. 884E+00, ,
, ::"81 (1281. 00) 0.015600 O. 00722 O. 107 9. 528E+02 55.691. 2. 622E+00\-..--/-

1378 (1377. 60) 0.041800 O. 00678 0.411 1. 448E+03 23. 93~~ 3. 985E+00
1386 (1385. 30) 0.008600 O. 00675 O. 300 5. 159E+03 32. 191. 1. 420E+Ol
1 -r .-)(:'1 (1729. 60) 0.030700 O. 00555 O. 278 1. 630E+03 23.60'1. 4. 484E+00..... / c... }

1765 (1764.50) O. 166000 O. 00546 0.715 7. 895E+02 13. 56i. 2.173E+00
1847 (1847. 40) O. 022000 O. 00524 0.155 1. 343E+03 36.23i. 3. 694E+00

TII227 7. 951E+03 DAYS LAMBDA= 8. 718E-05 DECAY= 9. 975E-Ol 48G
~~{·~i~-::;" ( 49.80) 0.087000 O. 05556 0.445 9.201E+Ol $ -::: 2. 538E-01

80 79.70) 0.018000 O. 05314 1. 127 1. 179E+03 s29.4·5% 3. 251E+00

**** 94.00) 0.013500 O. 04967 O. 568 8. 468E+02 $ <:r 2. 336E+00
-P.'.,i-*';;- 210.60> 0.012600 0, 02990 0.417 1. 108E+03 5 <: 3.056E+00
·~Hi-*-l;' 236.00) O. 115000 O. 02753 O. 422 1. 334E+02 s <: 3. 679E-Ol

**** 254.70) 0.009100 O. 02603 O. 398 1. 679E+03 5 .-;- 4. 631E+00'.
**** 256.20) 0.063000 0.02591 0.390 2. 391E+02 s <: 6. 595E-Ol
1f.*** 285. 60) 0.016500 O. 02391 O. 391 9. 914E+02 5 <: 2. 73SE+00

""')0'- 296.60) 0.003900 O. 02324 3. 878 4. 278E+04 5.511. 1. 180E+02r.-...:...I~

{HHH:i· 300.00) 0.018900 O. 02305 O. 337 7. 738E+02 s <: 2. 13SE+OO
"HH'';';:;- 304.40) O. 013500 O. 02279 O. 363 1.179E+03 s .( 3. 251E+00
*{-~*~. 329.90) 0.029000 O. 02144 0.333 5. 352E+02 5 4~: 1. 476E+00.
**~.* ( 334.40) O. '011500 O. 02122 0.335 1. 374E+03 s .( 3. 791E+OO

352 350. 50) 0.000800 O. 02047 6. 901- 4. 215E+OS 3.641. 1. 163E+03

t~C 228 5. 133E+12 DAYS LA/,,(BDA= 1. 350E-13 DECAY= 1.000E+OO 41G
.):-.~** ( 911. 10) O. 250000 O. 00964 0.240 9. 954E+01 s <.. 2. 739E-01

,.--') - "0
2. 812E+07 DAYS LAMBDA= 2. 465E-08 DECAY= 1. OOOE+OO 8G\..--/t1 dJ

*.:t-** ( 68. 00) 0.005900 O. 05550 O. 655 2.001E+03 s .::: 5. 506E+OO

Th232

****
5. 113E+12 DAYS

~11. 10) 0.250000
968.90) 0.150000

LAMBDA= 1. 356E-13
0.nnQh4 0 ~40

O. 226 ~

DECAY= 1.000E+OO 42G
9. 954E+Ol S .:: 2. 739E-01
1.556E+025 <: 4. 280E-Ol



63.81 ) O. 010101 O. 05607 0.593 1. 048E+03 s <1' 2. 882E+OO

Th234 1. 633E+12 DAYS LAMBDA= 4.245E-13 DECAY= 1.000E+OO lOG
~*** ( 92.30) 0.999999 0.05009 0.646 1.-290E+Ol s <r 3 ..549E-02

r~',\

>~J;.a234m 1. 633E+12 DAYS
768 ( 766.36) 0.002060

**** (1001.03) 0.006000

LAMBDA= 4. 24SE-13
0.01112 0.544
O. 00892 O. 190

DECAY= 1.000E+OO 48G
2. 377E+04 20. 831. 6. 539E+0 1
3. 554E+03 s -::: 9. 778E+OO

'--"-

.~.

tj 235
80

* ";E-*-ll'

186
242

Am241

2. 571E+ i 1 DAYS
81. ·20) O. 006500

143. 78) O. 132600
185.72) 0.540000
240.93) 0.000700

L 582E+05 DAYS
59.54) '0.359000

LAMBDA= 2. 696E-12
0.05279 1.127
O. 03894 O. 512
O. 03271 1.464
0.02711 1.984

LAMBDA= 4. 381E-06
0.05639 0.484

227

DECAY= 1.000E+OO 34G
3.285E+03 29.451.9.040£+00
9. 910E+Ol s -::: 2. 727E-Ol
8. 286E+Ol s 17. 331. 2. 280E-01
1.04SE+OS 8.981. 2.876E+02

DECAY= 9. 999E-Ol 41G
2. 389E+Ol 5 -::: 6. 574E-02



****************************************************************************

GLS 9 G-1 JR 297.863 7 197.28 MIN 163.71001 GR 002
LIBR=TTIH REF TIME= 268.896 I 100 mL in Parkway Jar

( "i-~~**-l:i'********-l;'***********************-l;'*****************-l..*****************-l..*
'- )

***************************************************************************
~f GT'DUp. .. . . . .. . . .. . . . . .. . . ... 8811 * Time of count 297.863 2007 *
1";- S'a'mp I.'e. . . . . . . . . . . . . . . . . . . . . . . . .. 9 * R:efe·,...--enc-e GMT.. _ . . . .. 26'8. :896 "20'07 .*
-?' E 1em e n t. . . . .. .... .... * E 1a p sed L i veTm. . . . . 197. 2833 ~~

.1<- Tl,Jp.ec'.ode........ . . . .. . . . . .GLS * 'Dead Ti,meflct....... . . . .. 0.025337*
* 10 GC-DUP#3 62971 * Background GMT 293.973 2007 *
-h:' C';:eometry, detectoT'.......... JR-l * Standard GMT 297.640 2007 *
'* ,I\J.iquot 163.71 * Days since TO... .. .. 28.96744 *
* Unit of Aliquot GRAM * Time on 13:42 PDT 24-0CT *
'k Data Sheet Units.. .. pcr IGRAM * Time off 17: 00 PDT 24-0CT *
oR- Lib~a'rY TTIH * Calc Time......... 10: 31 2S-0CT-07 *
******************************-l~********************************************

-!-~ Slope. ~ 1.004033 * Width slope............. 0.005318 *
~. Intercept _ 1. 981581 * Width offset........ 1. 263706 *
* X**2 TERM -0. 16470993E-05 * Sensitivity. . . . . . . . . . . .. . 4. *

NP; [7,67]002. GSP 31 PEAKS

****************************************************************************
p~ IT ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF K FIT

i 4 26.5 21 11 166 2.55 255 24.4 1.29E+00 13.40. 148 0 8.45
2 4 30.5 21 11 319 3.25 100 28.4 5.09E-Ol 29.30.227 0 0.00
3 a 35.0 32 5 380 2.82 14 32.9 7. 10E-02209. 20. 344 0 0.00
4 0 46.8 41 8 645 1.77 342 44.6 1. 73E+00 14.10.820 0 0.00
5 0 63.5 59 5 526 1.72 172 61.3 8. 72E-Ol 21.6 5.61 0 0.00

-:-) 6 6 69.6 65 19 464 2.81 283 67.4 1. 43E+00 12.4 5. 52 0 38.80
7 6 75. 3 65 19 884 2. 81 815 73. 0 4. 13E+00 8. 2 5. 41 0 O. 00
8 6 79.9 65 19 850 2.81 222 77.6 1. 13E+00 29.4 5.31 0 0.00
9 0 87. 8 83 6 660 1. 10 182 85. 5 9. 23E-01 24. 7 5. 12 0 O. 00

10 0 93.0 89 6 515 1.76 199 90.7 1.01E+00 20.2 4.99 0 0.00
11 0 186. 1 179 9 633 1. 96 386 183. 5 1. 96E+00 12. 9 3. 27 0 0.00
12 4 238. 8 234 8 235 1. 64 188 236. 0 9. 54E-01 15. 0 2. 74 0 5. 16
13 4 242.1 234 8 266 1.85 391 239.2 1.98E+00 9.0 2.71 0 0.00
14 0 295.3 289 8 298 1.81 785 292.3 3.98E+00 5.3 2.33 0 0.00
15 ° 351.8 344 9 299 1.71 1407 348.7 7.13E+00 3.5 2.08 0 0.00
16 ° 502.4 495 7 1051.42 26 498.8 1.30E-Ol 72.3 1.56 0 0.00
17 0 511. 4 503 11 168 2. 79 286 507. 8 1. 45E+00 11. 0 1. 54 0 O. 00
18 5 583.6 573 20 74 2.10 52 579.9 2. 64E-Ol 32.1 1.40 0 2.29
19 5 589.8 573 20 102 2.54 33 586.0 1. 66E-Ol 60.2 1.39 0 0.00
PK IT ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF K FIT
20 0 609.4 600 12 157 2.14 969 605.6 4.91E+00 4.2 1.35 0 0.00
21 0 648.5 642 7 712.44 22 644.6 1. 12E-Ol 76.4 1.28 0 0.00
22 0 767.8 759 10 106 2.39 107 763.7 5. 44E-Ol 20.8 1.12 0 0.00
23 0 935.4 926 11 106 3.06 53 931.0 2. 67E-Ol 40.50.951 0 0.00
24 0 1120.4 1111 11 75 2.74 205 1116.0 1.04E+00 11.50.819 0.0.00
25 0 1238.7 1230 9 50 1.97 68 1234.3 3. 45E-Ol 23.00.752 0 0.00
26 0 -128"1. 2 1274 8 26 2. 21 21 1276.8 1.07E.....;0155. 70.729 0 O. 00
27 8 1377.9 1365 43 31 5.42 87 1373.5 4. 43E-Ol 22.20.680 0 2.73
28 8 1386.5 1365 43 40 5.42 59 1382.1 3.00E-Ol 32.20.676 0 0.00
?t....··01729.3171717 213.33 561725.3 2.84E-0123.10.564 0 0.00

__ ~O 0 1764.9 17S3 14 50 3.77 148 1760.9 7. S2E-Ol 12.70.553 0 0.00. 1:1 0 1846.8 1839 14 18 6.36 31 1843.0 1. SSE-Ot 36.20.530 0 0.00
'- :~WHM=SGRT( 2. S7797E+00 + 9.69978E-03 *E)

-~***************************************************************************~.
'--EA2hGROUi'Jr INFO 881:1. GLS 9 297. 863 7 G- lBG DATE 293. '973 7

_····F~4.·:-'!H.";.-r.-·"'4'~-f;.4~******************o&o&o&o1l.o&o&o&~..Koo&&.Ho'&&&.o.*****************il·********'*******
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v--------PEAK---------y
ENERGY CPM %ERROR

v------BACKGROUND------y
ENERGY CPM 'l.ERROR

y-.---- -NET----v
CPM 'l.ERROR

63.55 0.8719 21.62
,/" 92. 99 1. 0099 20. 19
\. __.)186. 12 1. 9580 12.88

238. 80 O. 9537 14. 99
295.29 3.9778 5.33
351.84 7.1304 3.49
511.36 1.4493 10.97
583.64 0.264132.08
609. 43 4. 9129 4. 15

1120.4i 1.0395 11.46
1238.71 0.3452 22.97
1377.92 0.4426 22.21
1729.30 0.2839 23.10
1764.88 0.7518 12.74

3 PEAKS REJECTED BY

62.00
92.00

186.00
238.60
295.20
351. 90
511. 00
583.10
609.30

1120.30
1238. 10
1377.70
1729.60
1764.50

BACKGROUND

O. 7691
1. 1197
0.4943
0.4988
O. 1002
0.2295
1.3486
0.1539
O. 1774
0.0499
0.0296
0.0319
0.0061
O. 0367

19.00
3. 76
5.48
7.02

28.95
16. 78

S. 18
15.14
14.83
25.85

5.06
0.00
O. 00

40. 35

o. J027232.12R
-,0. 1097189. 75R

1.4637 17.33
O. 4549 32. 34
3.8776 5.51
6.9009 3.64
O. 1007172. 38R
0.t'1.'02 79.75
4.7355 4.35
O. 9896 12. 11
O. 3155 25. 13
O. 4107 23. 93
O. 2778 23. 60
0.7151 13.56

·~,.oJ~-;********************************************************-If'***.*****************
INTERFERING ISOTOPE ANALYSIS 8811 GLS 9 297.863 7 G- 1

.jo";~-1i'*******************************************************-If'********************
SPANF TABLE SAVED IN GSTOR SAYS NATO NOT REQUIRED
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GC USED IN DATA REDUCTION OF SAMPLE 8811 9 GLS RUN AT 297. 863/2007

BACKGROUND FOF: GELI DETECTOR 1 OF 293. 973/2007 2375. 0 MIN
ENERGY CPM ERROR ENERGY CPM ERROR ENERGY CPM ERROR

<-) 62. 0 O. 7691 19.00 511. 0 1. 3486 5. 18 1120.3 0.0499 25. 85
92. 0 1. 1197 3. 76 583. 1 O. 1539 15. 14 1173.2 0.0272 O. 00

143. 0 O. 1014 29. 77 609. 3 O. 1774 14. 83 1238. 1 0.0296 5. 06
186. 0 O. 4943 5. 48 661. 6 O. 0338 O. 00 1332. 5 0.0288 O. 00
198.0 O. 0730 18.07 727. 2 0.0396 22.73 1377.7 0.031'9 0.00
238. 6 O. 4988 7.02 846. 0 O. 0735 45. 34 1461. 0 0.0692 26. 73
279.0 0.0000 0.00 860.4 0.0438 0.00 1586.0 0.0000 O.~OO

295.2 O. 1002 28.95 911. 1 O. 0864 19. 10 1591. 0 0.0620 O. 00
338. 4 0.0534 31. t:l2 968. 9 O. 0484 34. 12 1729.6 0.0061 O. 00
351.9 O. 2295 16. 78 1001. 0 O. 0418 38.80 1764.5 0.0367 40.35

GELI STANDARD EFFICIENCY GC FOR DETECTOR G- 1 ON 10/251 7

HIGH RADIUM STANDARD LOW RADIUM STANDARD

NORMALISED "' LENGTH IN NORMALISED t. LENGTH IN,.
GMT YEAR CPM ERROR MINUTES GMT YEAR CPI"( ERROR MINUTES

258. 777 7 1.7442 14.353 29. 76.856 7 1. 0713 7. 228 30.
265. 711 7 1. 7599 15.213 22. 81. 670 7 1. 0534 5.600 25.
;:265. 864 7 1. 5439 11.619 38.NG 103.972 7 O. 8203 15. 248 21.
2c,5.918 7 1.5464 12.253 26.NG 192.664 7 O. 9760 34.750 25.
266. 063

....,
1. 5169 11. 690 20.NG 197.727 7 2. 1369 18.219 45.,

272. 730 7 1. 5111 11. 869 23.NG 205.876 7 O. 9740 30. 810 21.
~278. 691 7 1. 6797 13.907 20. NG 216. 753 7 O. 9677 15.266 24.
~~86. 721 7 1.7356 13. 726 26. 272.776 7 O. 8535 10.320 20..
"c.>~\ ""'46 7 1.7304 13.746 26. 278.874 7 O. 9541 14.321 20., '.'~. I

\_,:t}7.640 7 1.7282 15.739 20. 279.774 7 O. 9550 14.786 35.
AVERAGE 1.7397 0.013 AVERAGE O. 9931 0.048

CALIBRATION LINE FROM STANDARD FOR G- 10F 297.640 7
ENERGY= 1.981581 + 1.0040334*CH + -1. 647099E-06*CH**2
FWHM =SGRT( 1.2637 + 0.005318*ENERGY} (C060= 2.890)
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...--. .,--

.:,;. ii· ,...,H:'c********************i'c-**********{l-***-r"*.j'<,"*************************{~********.**
::n tiS' GL.S GSTOR 002

~****************************************************************************~

'F' S
.~, 5~r 0..::>.

B 10 93. 0
B 17 51 1. 4

1::)

1
2
3

7

4

8
9

11

PV.

12

23

14
1~.
1 •
~o

18
19
20
21
22

28

ENERGY CPI"I 'I.ERR COMMENT
26.5 1.2913.4 .
30. 5 O. 51 29. 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .
3'::'. 0 O. 07 99. 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .
46.8 1. 73 14. 1 NO GEN. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Pb210s
69. 6 1. 43 12.4 .
75. 3 4 . .13 8.2 .
79.9 1.13 29.4 Ce144 I 131 Th227s
87.8/ 0.92 24.7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Cs136 Cdl09

186. 1 1. 46 17.3 Cs136 U 235s Ra226s
238.8/ 0.45 32.3 Th228 ,...... . . . . . . . . . . . . . . . . . . . . .. . Pb212s
242. 1 1. 98 9.0 Ra226' Th228 La140
295.3 3.88 5.5 Ra226 Rul03
351. 8 / 6.90 3.6 Ra226s Pb214s
502. 4 O. 13 72.3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 131
583. 6 / O. 11 79.7 Th228 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. T1208s
589. 8 i' O. 17 60.2 .
609.4 4.74 4.3 Rul03 Ra226s Bi214s
648. 5 O. 11 76. 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .
767.8 0.54 20.8 Ra226 . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .
935. 4 O. 27 40. 5 Ra226 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .

1120. 4 O. 99 12. 1 Ra226 . . . . . . . . . . . . . . . . . . . . .. Se 465
1238.7 0.32 25. 1 Ra226 . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .
1281.2 0.11.55.7 Ra226 .
1377. 9 0.41 23.9 Ra226 ., , .
1386. 5 0.30 32.2 Ra226 .
1729.3 0.28 23.6 Ra226 .
1764. 9 0.72 13.6 Ra226 .

31 1846.8 0.15 36.2 Ra226 .
REJECTED PEAKS

O. 10 99.9 Th232s
-0. 11 99.9 , . . . . . . . . . . . . . . . . . . . . . . . . .. Th234s Th227s

O. 10 99.9 Th228 La14Q Rul06 Na 22

26

29

b

b

b

b

b

b
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o
Gamma Spectrometer 1:.•.• ,;iency Calculation

.- "

GElI07JRPOLYNOMIALFI~-.-) XLS

I
I
I

.000 j

1.0000

3.5003.000

1000

2.500

KeV

Spline Oat.

Log KeV

2.000

100

Polynomial Fit to Counting Data

1.500

,..,."",.•.,,,,,,,'.".m.".".,"".,. ,,~..~

....... Segments belw@en spline dahl

a Original Counting Oala

..",
r---q

"-.

0.1

10

10.0

1.000

%Oev o.aoa
from

Spline 0.600

1
0.-'00

-5
5 Iii 0.:2'00 -
0 "-

-3 '" 0.000;l
0
4 -0.200·

-5
4 -0.400

-1
-0.600

-1
#DIVIOI ..0.800

0 1,000
#DIV/DI

-------

Polynomial
Coefficients

,--._-----_ - - "-"-""'-"" _ --_ _-----------_.-

x5 =
x4=
x3=
x2=
xl =
xO =

avg

log%Eff
0.748
0.723
0.703
0.598
0.417
0.315
0.145
-0.D18
-0.098
-0177
.{).328

#DIV/Ol
-0.553

Ratio
Newt

Old

#DIV/Dl

#DIV/O!

LogKev
1.775
1.944
2.087
2.220
2.446
2.593
2.821
2.953
3.069
3.125
3.264

#NUMI
3.477

OJaSOof-IoEff
1.14091
1.64995
1.4B615
1.03264
0.73179
1.45480
1.69209
551245
5.08882
1072671
10.81954

EFF. DATE

19·Feb'{)7

f):~l~~ #DIV/OI

%Eff
!X!I

5.59369
5.28109
5.04240
3.96149
2.61009
2.06668
1.39605
0.95922
0.79718
0.6645B
0.47014
#DIV/OI

Log%Eff
0.701
0.728
0.744
0.753
0.756
0.752
0.740
0.723
0.704
0.665
0626
0.589
0.555
0.467
0.407
0.230
0.104
.{).043
-0.195
-0.367
.{).553

LogkeV
1.699
1.740
1.778
1.813
1.845
1.903
1.954
2.000
2.041
2.114
2.176
2.230
2.279
2.398
2.477
2699
2.845
3000
3.146
3.301
3.477

keV %Eff
50 5.02312
55 5.34720
60 5.55148
65 5.66344
70 5.70619
80 5.65344
90 5.49462

100 5.28718
110 5.06255
130 4.62036
150 4.22381
170 3.88146
190 3.58846
250 2.93118
300 2.55123
500 1.69916
700 1.27081

1000 0.90581
1400 0.63765
2000 0.42991
3000 0.27964

Soline Values

Oetecto G7 1DO mL Jar

Geometry JR Shelf 0
Std 1.0. (GLY)1098-2

Filename GElI07JRO.EFF

Generation of Spline Points from Polynomial Equation
%Eff
Prev
Calib

(shaded cells are manual entry, all olhers are calculaled)

I\.)
W
W
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o. ..... ;.·10·
..... 1 I

1. -/O·'!-S9
1. 69916
1.69330
1. 68749
1.68172
1,67599
1.67031
1. 66467
1. 65906
1.65350
1. 64798
1.64250
1.63705
1.6:H65
1.62628
1.62095
1. 61566
1. 61041
1. 60519
1. 60001
1. 59486

1. 88108
1. 87430
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1.88791
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Page 2

EF·F.

tJ i~830()

048006
0.47"714
O. 47426
0.47141
0.46860
0.46581
0.46306
0.46034
O. 45765
0.45499
0.44846
0.44211
0.43593
O. 42991'
0,42428
0, 41880
O. 41345
0.40823
O. 40314
'0.39816
0.39331
0. 38857
O. 3839Ll·
O. 37942
0,37500
O. 37068
0.36645
0.36232
0.35827
0, 35432
O. 35044
0.34665
O. 34:;:~94

0. 33930
0.33574
O. 33225
0.32883
O. 32548
0.32219
0.31897
0.31581
0.31270
O. 30966
O. 30668
O. 30375
0.30087
O. 2i:/805
0.29528
O. 29255
0.28988
0.28725
0.28467
0.28213

1830

2575
2550
2525

285()

2325

287!:i
2'7'00
2925
2950
2975

2125

1810

190(;

2350
2375
2400

2450
2475
250()

1840
1850
1860
1870
1880
1890

2425

2600
2625
2650
2675
2700
2725

2800

2150
2175
2200
2225
2250
227~;

2300

1925
1950
1975
2000
2025
2050
2075
2100

2750
'~:7'75

0, 63765

(J 70S75

G. ~i()7E~9

0.5Cij.4S

0.61339

C). 5:-1898

0.52128
0.51787
O. 51450
G. :.:' 1.L 1E

O. 5t':iSl77
O.5cJ179

(). 52822
C}. 53176

IJ, b8B8et

0 .. 68333

0.5:;786
O.5539[l
O. 55016
o SLl6:4EJ

0.49828
0.49515
0.49206
O.4f:!C?01.
o L[·8599

0.60875
0.60418
0. 59967
O. 59522
O. 59083
O. 58651
O. 58225
O. 57804
G. 57390
o 56981

0.69436

0.63265
0.62773
0.622EJ8
O. 61.810

O. t.~5220

0.64728
O. 64243

o 67794
0.67263
0.66741
O. 66226
o 65::'19

1 f.' r'.... (:),). ..... -
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'A.ANALYTICS
(I'lsotope Products Laboratories Company

ffid }Z-lZ7I!Jb ~~,i11
CERTIFICATE OF CALIBRATION

Standard Radionuclide Source

74159-207
100 mL Solid in Wide Mouth PPi ParkWay Jar

1380 Seaboard Industrial Blvd,
Atlanta, Georgia 30318
Tel 404'352'8677

Fax 404'352'2837

www.analyticsinc.com

Customer: Eberline Sernces f Richmond, CA
P~O. No.: 00003890,'ltem 1
Calibration Date: 01-0ct-2006 12:00 EST Grams ofMaster Source: 0.01515

This standard radionuclide source was prepared using aliquots measured gravimetrically from master
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The
gamma-ray emission rates for the most intense gamma-ray 1ine~ are given. Analytics maintains
traceability to the National Institute of Stahdards and Technology through a Measurements Assurance
Program as described in USNRC Regulatory Guide 4.15, Revision 1, February, 1979, and compliance
with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST." Density of solid matrix 1.15 gfcc.

Master Uncertainty. %

Gamma-Ray Half-Life, Source* This Source Type Calibration
Nuclide Energy (leeV) Days IPs/gram IPs U" UB U Method

,.--" Arn-241 59.5 157860 1990.0 0.33 1,46 2.99 4rr LS,-,_Y Cd-l09 88.0 462.60 189000 2863.9 0.57 1.70 3.59 ' HPGe
Co-57 122.1 271.79 94570 1433.0 0.34 1.30 2.69 HPGe
Ce-139 16S.9 137.6 133800 2027.5 - 0.3S 1.10 2.31 HPGe
Hg-203 279.2 46.61 295300 4475 0,40 1.10 2.34 HPGe
Sn-1l3 391.7 115.1 185600 2812,4 0.42 1.10 2.35 HPGe
Cs-137 661.7 10983 116700 1768.4 0.70 1.20 2.78 HPGe
Y-88 898.0 106.60 ' 455400 6901 0.50 1.10 2.42 HPGe
Co-60 1173.2 1925.4 226900 3438 0.60 1.10 2.51 HPGe
Co-SO 1332.5 1925.4 221000 3440 0.90 1.10 2.84 HPGe
Y-88 1836.1 106.S 481200 7292 0.90 1.10 2.84 HPGe
* Master Source refers to Analytics' B-isotope mixture which is calibrated quarterly.

Calibration Methods: 4TT LS - 4pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma·Ray Spectrometer,
1C:';lomzliticiriChanffier.'lTncerta..ilifY:U -ll.eliltive"expandea-UncertamtY;k= 2. See N1ST'l'ecfiitical Note-j 297. "Guidelines
for Evaluating and Expressing the Uncertainty of NIST Measurement Results."

Conunents:
This standard will expire one year after the calibration date.

OJ.. Approved:
'\, I
, ../

Source'Prepared by: ..I.'I\}~..:..--"h>~'..;.'• ..:.\f"'J\A~,~.\_~:..'_._' _
M. D~ova, ~diOchLnrim

.-7$~ z

End of Certificate

Date: /2.-21 -0£

Corporate Office

2~93- "venue Tibbitts Valencia, California 91355
237
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1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318



TINE :: ! 4'")ll
D, ..JIB LIVE TIME------v HEY THERE!

Vii r'Tf'·CI!"'·!C'T'"'CI1·1L.! r..,' I' .l I r,~ I j,t..)

..:) '1098****GLY***2*-~*****G:7*XX***3~803*{'7**li;~73*MIN*****1~OOOOO~'SM*******146
LIBR=A982 REI- TIME= 274.708 6 Calibration 1234

**~"·k***~Hi-J;Hi-*';H-;'{H~*******:rdi-**il·**-l~********'ll-************-ll'-l::-**-r~**'*********-lH~****'R-

PV--ENERGY-GAMMA
I/,EV

SPECIAL ANALYSIS
BRANCH EFFICIENCY CPM CORR

FRAC FRAC CNTG DECAY
DPM
NOW

ERROR
PCT

PCl iSMPl
AT TZERO

?~m~!4-1

59 (

C<1109
87 (

CD 57
121 {
136 (

CEo 1.39
1. b~; (

1. 582E+05 DAYS
59.54) 1.990000

4. 620E+02 DAYS
88.03) 0.039000

2. 718E+02 DAYS
122,06) 1.433000
136.47) 0.000001

1. 376E+02 DAVS
165.80) 0.800000

LAMBDA= 4. 381E-06
1. 00000 6730.228

LAMBDA= 1. SOOE-03
1. 00000 8081.575

LAMBDA= 2. 550E-03
1.00000 3526.350
1,00000 445.374

LAMBDA= 5. 037E-03
1.00000 3162.030

DECAY= 9. 996E-Ol 41G
3.382E+03 5 O. 191. 1.524E+03

DECAY= 8. 683E-Ol 2G
2. 072E+05 s O. 12% 1. 075E+OS

DECAY= 7. 867E-01 lOG
2.461E+03 s 0.28% 1.409E+03
4. 454E+08 5 1.491. 2.550E+08

DECAY= 6. 225E-Ol 3G
3. 9S3E+03 5 O. 271. 2. 860E+03

Hg203 4.661E+Ol DAYS LAMBDA= 1.487E-02 DECAY= 2. 468E-01 2G
278 (279.21) 0.815000 1.00000 1987.267 2.438E+03 5 0.34% 4.451E+03

l.. 151E+02 DI~YS

391.40) 0.642000
LAMBDA= 6. 022E-03

1.00000 2110.526
DECAY= 5. 674E-Ol SG

3. 287E+03 s O. 32% 2. 610E+03

C" 137 L 102E+04 D/~YS LAMBDA= 6.290E-OS DECAY= 9.94·1E-01 3G
**** ( 661,64) 1.768400 1. 00000 17.016 9.622E+00 5 < ~ 360£+00

Y 88 1.066E+02 DAYS
**** (898,00) 0.920000
-lHHH:i- (1836. 10) . 1. 000000

Co 60 i. 921E+03 DAYS
**** (1173,21) 0.999200
**** (1332.48) 1.000000

LAMBDA= 6. 502E-03
1.00000 17,005
1. 00000 8.854

LAMBDA= 3. 608£-04
1.00000 12.855
1. 00000 11.399

DECAY= 5. 424E-Ol
1. 848E+Ol s
8. 854E+00 s

DECAY= 9. 666E-Ol
1.287E+01 5

1. 140E+01 s

8G
<: 1. 535E+O 1
<: 7. 354E+00

SG
<: .5. 995E+00
<: 5. 312E+00

,-. C::.-,;
~. [) .JtJ

811. (
7. 130E+01 DAYS

810,76) 0.990000
LAMBDA= 9. 722E-03

1.00000 40.199
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DECAY= 4.006E-01 4G
4.060E+Ol 6.861. 4. 566E+01



DEAD TIME = 6, 43% LIVE TIME------v (-----. HEY THERE!
!\In ~H:'r r. TT"'Nr. T-~~.,,,,I lor> , I 1 Q ~ t. .J _ t~,

****************************************************************************

:) 10;18 GLY 2 G-7 XX 3.803 i 113. 73 MIN 1. 00000 8M 146·"'
L1BR=A982 REF TIME= 274.708 6 Calibration 1234
***************************************************************************

***************************************************************************
.j!. (;roup. .. . . 1098 * Time of count 3. 803 2007 *
-<f- Samp 1 e. 2 * ReferencE! G!"lT. 274. 708 2006 *
-fi. E1 ement. . . .. * Elapsed Live Tm. 113.7333 -I~

~~ TLJpe cod e. GLY * Dead Time Pc t. . 6.430824 *
.y~ ID. .. 741.59-207 <JR) * Background GMT. . 1.811 2007 *
-l:~ Geome try J detector. .. XX-7 .l!- Standard GMT. 356.823 2006 *
* Al i quot. 1. * Days since TO. 0 94.09453 ii·
~.;:, Unit of AliQ.uot. SMPL * Time on. 11: 16 PST 3-JAN *
~. Data Sheet Un its. per ISMPL * Time off. 1,,:,. 10 PST 3-JAN *-.I.

~!:. l...ib"'·<31·'Y· A982 -If- Cede 11me. 13: 22 03-JAN-07 -I~

***************************************************************************
./::. 51 ope. O. 991512 * Wi dth slope .. 0.006379 *
-j;'. Intercept. O. 848181 -ll. Wid th offset. 0.925840 {:I'

i': ): ·~-rr2 TERM. -0. 15603343E-05 * Sensitivity. .. 4. *
l"jp : [7, 67J146. GSP 41 PEAJl5

****************************************************************************
PI';. IT ENRG; LEFT WD BI\GND FWHM AREA CHAN CPM ERR EFF ~\ FIT

5 25. 8 21 19115852 "'I 71 886992 25. 2 7. 80E+03 D. 10. 104 O*****-ll·"-.
~, c 32. 8 21 1.9356235 "'I 71 616862 32. 2 5. 42E+03 O. 20.212 0 0.00~:. .,.; "- .(-) ') 5 37. 3 21 19363399 2. 71 136594 36. 7 1.20E+03 0.70.311 0 0.00......

Il- 0 42. 5 40 5299494 2. 67 55062 4·2. 1 4. 84E+02 1. 60.463 0 0.00
S 0 4·9. 4- 47 5275031 2. 00 15391 48. 9 1.35E+02 5. 20.723 0 0.00
6 0 58. 9 54 9423136 1. 65 765451 58. 5 6. 73E+03 O. 2 100. 0 0.00
7 3 66. 5 63 12268802 3. 48 44231 66. 2 3. 89E+02 ~. 0 100. O****~f-*c::..
c, 3 70. 3 63 12315316 2. 68 76345 70. 0 6. 71E+02 1. 4 100. 0 0.00.....,
<:'? 4 79. 3 76 16236319 1. 96 13101 79. 1 1. lSE+02 ::'. 7 100. O*****~~

10 4 82. 3 76 1.6306297 2. 76 36552 82. 1. 3. 21E+02 2. 6 100. 0 0.00
1 j 4 87. 4 76 16162939 1. 51 919086 87. 3 B. 08E+03 O. 1 100. 0 0.00
1 ~2 0 101. 5 100 6146892 1. 99 1591 101. 6 1.40E+Ol 38.1 100. 0 0.00
13 0 108. 7 107 5116932 1. 67 4475 108. 8 3. 93E+Ol 11. 6 100. a 0.00
1.4· 0 121. 3 11.6 11221077 1. 92 401020 121. 5 3. 53E+03 O. 3 100. a 0.00
15 0 135. 6 132 9161547 1. 43 50648 135. 9 4. 45E+02 1. 5 100. 0 0.00
It. 0 142. 8 111·1 6101054 2. 48 2817 143. 2 2. 48E+Ol 17. 9 100. 0 0.00
17 0 164.9 160 11161720 1. 94 359552 165. 5 3. 1-6E+03 0.3 100. 0 0.00
1£\ 0 186. 3 185 6 72423 2. 81 24·04 187. 1 2. l1E+01 17. 8 100. 0 0.00
1.9 4 1.95.3 193 14 70625 2. 10 2978 196.2 "'I 62E+01 li1·. 4 100. 0 5.98I:- •

PIt; IT ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF r, FIT
:::w 4· 198. 1 193 14 58791 1. 80 15690 199. a 1.38E+02 2. 5 100. a 0.00
21 4 202. 7 193 14 70388 2. 05 4381 203. 6 3. 85E+Ol 9. 7 100. a 0.00
22 0 232. 5 232 5 55002 2. 3S 1340 233. 7 1. 18E+Ol 26. 4 100. 0 0.00
Z23 0 253. 9 252 8 71133 "'I 01 9761 255. 3 8. 58E+Ol 4·.8 100. 0 0.00c...

~2Lj. 0 277. 9 274· 12 96362 "'I 09 225877 279. 5 1.99E+03 O. 3 100. 0 0.00c...

;;~ ~':I 0 299. L). 29<7' 6 40511 1. 92 1"')c-, 301. 3 1. l1E+01. 2!:.. 5 100. 0 0.00"-..JI

"".:.. 0 308. 7 309 6 37()97t 2. 1 \'1 1046 310. 7 9. 19E+OO 27'. 3 100. 0 0.00..... '....'

;~::7 0 390. 0 386 14 80842 " "'I, 239976 392. 8 "'I 11E+03 O. 3 100. 0 0.00c.:.. e:::.../ c...
/ ) :;!8 0 411. .2 411 7 37288 ~, 5-) 1429 414. 1. 1. 26E+Ol ~"""I 5 100. 0 0.00c... ~J ""-"'-., ./ ;:;~9 0 508. 9 508 10 41969 3. 79 5555 512. 9 4. 88E+Ol 7. 0 100. a 0.00

~30 3 6~.9. 2 657 38 44277 3. 15 169572 664. 7 1. 49E+03 O. 3 100. 0 33.50
31 3 680.2 657 38 63738 4. S7 2857 685. 9 2. 51E+Ol 18. 7 100. a 0.00
r'.,,,,",,

0 810. b 813 10 26736 3. 90 4570 817.7 4. 02E+01 6. 9 100. 0 0.00...~c_
....·' ... ·1

~~S·l..q.. 895 ;:15 39366 t' ...,. I"""'J.' ("'~nM~ MI"'\'") M 2. 37E+03 O. 2 100. 0167.00- 0
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(~-.

~3·4 5 908. 7 895 35 55737 5. oc 7103 '916. 9 6. 25E+Ol 7'. 9 100. 0 0.00J-'
·':t ,': 5 915. -", 895 35 37274· 5. 34 3306 923. 6 2. 91E+Ol 11. B 100. 0 0,00...... _1 ~;;

r-;: 1. 0 1169. 0 1172 21 36017 5. 03 187907 1180. 4 1.65E+03 O. 3 100. 0 0.00
.~.-

..._~ol._1

:~~7 () 1189. 8 1 'f 0""" 10 14339 4. 66 1 1::..,. 1 1201. ·1, l. 38E+Ol 14·. 6 100, 0 0.00....... J I - _.) I ,"

~·"'·l () 1327. 7 1333 17 29332 5.68 162774 1341. 0 1. 43E+03 O. 3 100. 0 0.00~C,

(J 3t:7 ..., 1828. 2 1839 :;!3 6728 4.65 103088 1848. 4 9.06E+02 0.4 100. 0265.00~.

p~\ IT ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF K FIT
40 :~ 1833. 0 1839 .., ..... 7674 3. 90 41731 1853. 3

..., 67E+02 O. 9 100. 0 0.00e;..:l ,"",

41 0 1 84·2. 4 1861 8 5478 3. 36 165 1862. 8 1. 45E+00 77'. 4 100. 0 0.00
FL.JHM=SGRT ( 4.70167E+00 + 1. 17078E-02 *E)

i\--l~****ii-****-l:.~**-ll·****************-li-**************************-ll'*******************;
BACKGROUND INFO 1098 GLY 2 3.803 7 G- 7 BG DATE 1.811 7
*****************************************************************************~

v--------PEAK---------v
ENERGY CPM XERROR

v------BACKGROUND------y
ENERGY CPM %ERROR

y------NET----v
CPM %ERROR

142.84 24.7684 17.94
:I t36. 31. 21. 1392 17. 77
J98.07 137.9519 2.47
277.90 1986.0198 0.34

o PEAKS REJECTED BY

143.00
186.00
198.00
279.00

BAC~-\GROUND

O. 0670
O. 3104
O. 0516
O. 0000

20.30
11.02
28.12
0.00

24.7015
20.8288

137.9003
1986.0198

17.99
18.04

2. 47
0.34

****************************************************************************\
INTERFERING ISOTOPE ANALYSIS 1098 GLY 2 3,803 7 G- 7
******************************************************************************'
SPANF TABLE SAVED IN GSTOR SAYS NATO NOT REGUIRED

()

, {/).
'--- .
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0C USED IN DAT/-\ REDUCTION OF SAMPLE 1098
,., GLY RUN ~,T 3. 803/2007c::.

BACJ.<.GROIJND FOR (iELI DETECTOR 7 OF 1. 811/2007 1109. 9 I"IIN
E:i\J£H(~'/ CP1'1 ERROR ENERGV CPM ERROR ENERGY CPM ERROR

02. 0 0.4-061 14.31 511. 0 1. 0317 10.97 1120.3 0.0964· 9. 95
- -" C1 "!- 0 O. 6932 8.24 583. 1 O. 1198 21.71 1173.2 O. 0456 O. 00(

)
I .z::.~.

"- 14:::. 0 O. 0670 20.30 609. 3 O. 2783 41.36 1238. 1 0.0294· 9. 18
i.8t>, 0 O. 3104· 11.02 661.. 6 O. 0468 O. 00 1332. 5 0.0367 42. 74
l':;'EL 0 O. 0516 28. 1.2 727. 2 O. 0227 O. 00 1377.7 O. 0000 O. 00
238.. 5 O. 3591 18.29 846. 0 O. 0542 67. 86 1.461.0 0.0472 32.02
1~:-::7c}' . 0 o. 0000 0, 00 860. 4· O. 0000 0.00 1586 a o. 0000 O. 00
295.2 O. 1706 41.84 911. 1 O. 0725 32.84 1591. a o. 0000 O. 00
3:38. 4 0, 0785 27. 52 968. 9 0.0392 37.72 J.729.6 0.0000 O. 00
351. 9 O. 3282 38. 52 1001. a o. 0285 0.00 1764. 5 0.0388 66.47

GELI STANDARD EFFICIENCY GC FOR DETECTOR G- 7 ON 1/ 3/ 7

HIGH RADIUM STANDARD LOW RADIUI"I STANDARD

NORMALISED i: LENGTH II\! NORI"1ALISED "' LENGTH IN,"
GMT YEAR CPM ERROR MINUTES GMT VEAR CPM ERROR MINUTES

.\ J,? 828 5 O. 9029 10 . 177 23. 308.831 6 1. 0108 9. 106 32.... w .. ~..

1. 6l:j'. 849 5 O. 9205 10. 183 22. 316. 064 6 1. 0011 9.753 21.
H33.987 5 0. 9095 10. 702 26. 320.74·9 6 1.0520 12.685 42.
197.965 5 0, 9078 9.941 23. 320.854 6 1.0496 10.625 61.
~;.)OO. 672 I:' O. 9031 10.264 29. 322.802 6 1. 0135 9.347 25.::l

;)04. 990 5 0.9034 10. 1,75 27. 325.046 6 1. 0085 7.842 42.
114·. 694 6 1.0727 13. 035 31. 336. 793 6 1.0304 10.592 25.
1~W.917 6 1.0739 12. 608 21. 341. 829 6 1. 0122 8.732 12.
1.74.039 6 1.0089 14. l85 11. 350.005 6 1. 0063 B. 133 24.

/ J 1·7 i l·. 047 6 1. 0130 14.270 13. 356.823 6 1. 0105 9.296 16.
t

AVERAGE O. 9616 O. 073 AVERAGE 1.019::. 0.018"

CALIBRATION LINE FROM STANDARD FOR g- 7 OF 356.823 6
ENERGY= 0.848182 + O. 9915124*CH + -1. 560334E-06*CH**2
FWHM =SGRT( 0.9258 + 0.006380*ENERGY) (C060= 3. 070)

EFFICIENCIES FOR GEOMETRY XX 7 CALIBRATED 33. 000 1990

El'~EF:GV % EFFCY
S!::). 0 100. 000000
bO.O 100.000000
DO.O 100. 000000
90.0 100.000000

100.0 100. 000000
1:1. O. 0 100. 000000
:!20.0 100.000000

ENERGV i~ EFFey
130. 0 100. 000000
140.0100.000000
150.0 100.000000
170.0100.000000
200. 0 100. 000000
220.0100.000000
250. 0 100. 000000

ENERGY % EFFCY
350. a 100.000000
400.0 100.000000
500.0100.000000
600.0 100,000000
800.0100.000000

1000.0 100.000000
1200.0100.000000

241

ENERGY % EFFCY
1500.0 100.000000
2000.0 100. 000000
2500,0 100.000000
3000.0 100.000000



~~i"-fHH;'*·?*~~**oll·**,."***'!H;'oj!-***ojHI,··t!-oll·**********oj:;'****{~~'l-********oj.*****"lI.-********'!!-**'lf-***-lli
J09B 2 GLY G8TOR 146 -
******************************************************************************.

COMMENT

· La140 C5136 Sb125
· , Agl10 Co 575
· . . . . . . .. Co 575
· Fe 59
· " Cs 136 Ce 1395
Ra226 .. , . . . . . . . . . . . . . . . . . . . . . . . . . . . Cs136

NO GEN....

NO GEN .

Agl10

Co 58

... Sn113~

Ce 144 I 131

Cs136 Cdl095

· . . . . .. Sn 113
.... Hg203s

· . . . . .. C5134

· Am241s
· . . . 338

Th228 .

Ac228 .

Ac228 NO GEN .
NO GEN.. _ .

NO GEN .
Th228 .
NO GEN. " .
NO GEN .

Th228
Th228
Ac228
Th228

NO GEN .
NO GEN .
NO GEN .

p~r, ENERGY CPI"l i.ERR
1 25. 8 7798.87 O. 1.
2 32.8 5423. 76 0.2
':) 37. 3 1201. 00 r\ -T..., V. I

4 42. 5 4·84. 13 1.6
5 49.4 135.32 5. 2
(:; 58. 9 6730.2:::l 0.2
-,. 66. 5 388.90 2. 0/

8 70.3 671. 27 1.4
9 79.3 115. 19 5; 7

JO 82.3 321.39 2. 6
1.1. 87. 4 8081. 06 O. 1
12 101. 5 13. 99 38. 1
13 108. 7 39. 35 11. 6
ILl 121.3 3525.97 0.3
15 135.6 44·5.33 1. 5
:I.e:. 142.8 24. 70 18. 0

" 164.9 3161. 36 O. 3,. I

18 186.3 20.8:::1 18.0
19 195. ::l 26. 19 14. 4
;,W 198. 1 137. 90 2. 5
~:'1 202. 7 38. 52 9. 7
22 232. 5 11.78 26.4
"'l,,:) 253. 9 85. 82 4. 8c:..--.l

~24 277. Cj' 1986. 02 O. 3
"'>c 299.4- 11.06 25. 5"- -'., . 308. 7 9. 19 29.3,::..(."j

..,- 390.0 2109.99 0.3c:..!

28 411. 2 12. 57 22. 5
29 508. 9 48. 84 7. 0
30 659.2 1490. 96 O. ~3

31 680.2 25. 12 18. 7
32 810.6 40. 18 6.9
33 894. 7 2372.94 O. 2
:34 908. 7 62.45 7. 9
35 915.3 29. 07 11. 8
36 11.69.0 1652. 17 O. 3
'), 1189.8 13. 82 14. 6...., ..
38 1327. 7 1431. 19 O. 3
39 1828.2 906. 40 O. 4
40 1833.0 366.92 O. 9
41 1842.4 1. 45 77.4

b

b

b

C)
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~rl~ ~IIM_r _- J ~6~UcAU r O. ~ h

~!r) ~;~F' leT ENe It:c;! 'i ,,~. ." ..d * J... \J

LIVE jIfIE---'~--v (-----. HEY THERE!

~-~****************************************************************************-

~~) 1098 GLY 2 G-7 XX 2.645 7 68,62 MIN 1.00000 8M 541
LIBR=A982 REF TIME= 274.708 6 Calibration 1234
***************************************************************************

PV,-ENERGY-GAMMA
It..EV

SPECIAL ANALYSIS
BRANCH EFFICIENCY CPM CORR

FRAC FRAC CNTG DECAY
DPM
NOW

ERROR
PCT

PCI/SMPL
AT TZERO

Arn~~41

C;O

103 (

Cdi09
88 (

1. 582E+05 DAYS
59.54) 1.990000

103.00) 0.000195

4. 620E+02 Dt\ VS
88.03) 0.039000

LAMBDA= 4. 381E-06
1. 00000 6622.539
1. 00000 31.468

LAMBDA= 1.500E-03
1.00000 7908.887

DECAY= 9. 996E-Ol 41G
3.328E+03 s 0.221. 1. 500E+03
1. 614E+05 33. 311. 7. 272E+04

DECAY= 8. 69BE-Ol 2G
2.028E+05 s O. 161. 1.050E+05

Co 57 2. 718E+02 DAYS
122 ( 122.06) 1.433000
136 ( 136.47) 0.000001

LAMBDA= 2. 550E-03
1.00000 3463.219
1. 00000 436.081

DECAY= 7. 890E-Ol lOG
2. 417E+03 s 0.311. 1.380E+03
4.361E+08 s 1. BO% 2.490E+OB

Cp:i.39
165 (

Hq203(_J ;278 (

'3n i i 3
391 (

C:1 i37
h60 (

1. 376E+02 DAYS
165.80) 0.800000

4. 661E+Ol DAYS
279.21) 0.815000

1. 151E+02 DAYS
391.40) 0.642000

1. 102E+04 Dt,YS
661.64) 1.768400

LAMBDA= 5. 037E-03
1.00000 3134.418

LAMBDA= 1.487E-02
1. 00000 2000.970

LAMBDA= 6. 022E-03
1.00000 2082.015

LAMBDA= 6. 290E-05
1.00000 1455.810

DECAY= 6. 262E-Ol 3G
3.918E+03 s 0.341. 2. 819E+03

DECAY= 2.511E-01 2G
2. 455E+03 s O. 441. 4. 405E+03

DECAY= 5.714E-015G
3. 243E+03 s O. 391. 2. 557E+03

DECAY= 9. 942E-Ol 3G
8. 232E+02 s O. 531. 3. 730E+02

Y 88 i.066E+02 DAYS
**** (898.00) 0.920000
**** (1836.10) 1.000000

Co 60 1. 921E+03 DAYS
**** (1173.21) 0.999200
**** (1332.48) 1.000000

LAMBDA= b. 502E-03
1.00000 26.033
1.00000 16.499

LAMBDA= 3. 608E-04
1. 00000 21. 325
1. 00000 19.748

DECAY= 5. 465E-Ol
2. 830E+Ol s
1. 650E+Ol s

DECAY= 9. 670E-Ol
2. 134E+01 s
1. 97SE+Ol s

8G
-::: 2. 333E+O 1
<: 1. 360E+Ol

SG
<: 9. 941E+OO
<: 9. 199E+OO

Co 58 7. 130E+01 DAYS LAMBDA= 9.722E-03 DECAY= 4.052E-Ol 4G
812 ( 810.76) 0.990000 1.00000 32.680 3.301E+01 9.991. 3. 670E+Ol,

.........
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DEAD TIME - 6.26%
1\10 EFFICIENCIES

LIVE TIME------v <:----.. HEY THERE!

()

.r -) ;;~·r.:-·k-l::-********·l!-***·***-l:""*******~.******·i'"oJ::-*~.****~~***************~·*********1~-l.°-j:;'***-l.*

'~- 1098 GLY 2 G-7 XX 2.645 7 68.62 MIN 1,00000 8M 541
LIBR=A982 REF TIME= 274.708 6 Calibration 1234
***************************************************************************

*1.*****-lf-****************-lf-**************************************************
.l<. Group. . . . . . . . . . . . . . . . .. 1098 1:; Time of count 2.645 2007 *
-l"r Sampl.e 2 ~. Reference GMT 274.708 2006 *
-1-~ Element " * Elapsed Live Tm '" 68.61667 *
{~ Type code.................... GLY * Dead Time Pet... . . . . . . . .. 6.261384 -u·
.s::, 1D 74159-207 (JR) * Background GMT......... 1.811 2007 *
-t{. GeometrYI detector.... XX-7 * Standard GMT."" 356.823 2006 .*
~r- Aliquot .. ,',.. . . 1. * Days since '''0 92. 93659 ~(o

-l~' Uni t of Al iquot. . . . . . . . . . . . .. SMPL * Time on...... 7: 28 PST 2-JAN -ll·

·1*' Data Sheet Units.. .. pel ISMPL oji. Time off 8: 37 PST 2-JAN *
-l~ Library , A982 * Calc Time.... . . . .. 10: 09 02-JAN-07 *
***************************************************************************
~, E~lop(~ 0.991512 * Width slope.... . ,. 0.006379 *
.~~. Intercept 0.848181 * Width offset........... 0.925840 *
·if. X·lr-*2 TERM -0. 15603343E-05 * Sensitivity 4. *

NP: [7,67J541. GSP 34 PEAKS

****************************************************************************
PK IT ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF K FIT

1 5 26.0 21 19 76853 2.56 482795 25.4 7.04E+03 0.20.106 0******
2 5 33.2 21 19223558 2.56 409981 32.6 S.97E+03 0.20.220 0 0.00
:3 5 37.5 21192156012.5677217 37.0 1.13E+03 0.90.317 0 0.00
4 0 42. 9 40 6211254 2. 37 36195 42.4 5. 27E+02 2. 10.474 0 0.00
5 0 59.3 55 7207871 1.30 454416 58.9 6.62E+03 0.2 100. 0 0.00
6 6 66.6 64 13116294 2.99 21893 66.4 3.19E+02 2.5 100. 0392.00
7 6 70.5 64 13214703 2.99 47044 70.3 6.86E+02 1.9 100. 0 0.00
8 8 80.6 76 17209700 3.53 17492 80.4 2.55E+02 4.6 100. 0920.00
9 8 87.8 76 17 76109 1.38 542661 87.7 7.91E+03 0.2 100. 0 O. 00

10 0 102.6 97 :1.0145270 3.30 2159 102.7 3.15E+01 33.3 100. 0 0.00
11 0 109. 1 107 6 83826 2. 50 3835 109. 2 5. 59E+Ol 12. 1 100. 0 O. 00
12 0 121.7 118 8100638 1.38 237619 121.9 3.46E+03 0.3 100. 0 O. 00
13 0 136.1 133 886634 1.97 29921 136.4 4.36E+02 1.8 100. 0 0.00
14 0 143. 0 141 6 61288 3. 17 1776 143.. 4 2. 59E+Ol 22.2 100. 0 O. 00
15 0 165.4 161 10 89950 1.47 215046 166.0 3.13E+03 0.3 100. 0 0.00
16 0 186.7 185 6 43453 3.44 1674 187.5 2. 44E+Ol 19.8 100. 0 0.00
17 0 198. 1 195 8 59468 2. 09 9104 199. 0 1. 33E+02 4. 8 100. 0 O. 00
18 0 203. 1 203 6 4·3371 1. 78 1510 204.0 2.20E+Ol 22.0 100. 0 0.00
19 0 254.4 253 7 37200 1.62 6223 255.9 9.07E+Ol 5.3 100. 0 0.00
PK IT ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF K FIT
20 0 278.4 274 12 58162 1.90 137248 280.1 2.00E+03 0.4 100. 0 0.00
21 0 299. 5 299 7 28398 2.38 748 301.3 1.09E+Ol 37.5 100. 0 0.00
22 0 390.7 387 12 43494 2.10 142839 393.4 2.08E+03 0.4 100. 0 0.00
;23 0 411. 6 412 6 19278 3. 45 768 414. 6 1. 12E+Ol 28. 8 100. 0 O. 00
24 0 510.2 510 10 24954 3. 10 3525 514. 1 5. 14E+Ol 8.6 100. 0 0.00
25 0 660.2 659 14 40136 2.47 99896 665.7 1.46E+03 0.5 100. 0 0.00
26 0 812. 0 815 9 14886 3.08 2242 819. 1 3. 27E+Ol 10.0 100. 0 0.00
27 0 896. 0 897 15 34340 2. 78 151744 904. 1 2. 21E+03 O. 4 100. 0 O. 00
28 0 910.7 916 8 17721 1.74 1066 918.9 1. 55E+Ol 22.0 100. 0 0.00
29 0 1170.6 1174 15 21432 3.28 105535 1182.0 1.54E+03 0.4 100. 0 0.00
30 0 1191.81200 8 7068 3.65 660 1203.4 9.62E+00 22.5100. 0 0.00
31 0 1330.0 1337 14 24:1.57 3.36 84392 1343.4 1.23E+03 0.5100. 0 0.00
32 0 1832.2 1845 16 14·566 4.27 75519 1852.5 1. 10E+03 0.5 100. 0 0.00
::1~~ 0 1847.0 1864 8 2779 L 244 5 7.25E+OO 19. 1 lOa. 0 0.00



34 0 1.854. 1. 1871 9 1.775 3.04 434 1874.6 6.33E+00 19.9 100.
~WHM=SGRT( 5. 33777E+00 + 4.68597E-03 *E)

o O. 00

c*****************************************************************************t
"~)JAC!i,GROIJND INFO 1098 GLY 2 2. 645 7 G- 7 BG DATE 1. 811 7

. \._ -iH"-i~5~******************************************************-li'*****************' ,t

v--------PEAK---------y y------BACKGROUND------y y------NET----v
ENERGY CPM i.ERROR ENERGY CPM I.ERROR CPM %ERROR

143. 00 25. 8834 22.17 143.00 0.0670 20. 30 25.81,64 22.23
lE36. 66 24.3957 19.82 186.00 O. 3104 11.02 24.0852 20. 08
198. 11 132.6757 4. 79 198.00 O. 0516 28. 12 132. 6241 4. 79
278. 44 2000.2137 0.44 279.00 O. 0000 O. 00 2000. 2137 0.44
510. 22 51. 3762 8. 58 511. 00 1. 0317 10.97 50.3445 8. 75
660. 16 1455.8542 O. 53 661. 60 O. 0468 0.00 1455.8075 O. 53
910. 67 15.5423 21.. 99 911. 10 O. 0725 32. 84 15.4698 22. 10

0 PEAK.S REJECTED BY BACKGROUND

******************************.***********************************************~
INTERFERING ISOTOPE ANALYSIS 1098 GLY 2 2.645 7 G- 7
*****************************************************************************~
SPANF TABLE SAVED IN GSTOR SAYS NATO NOT REGUIRED

()
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GC USED IN DATA REDUCTION OF SAMPLE 1098 2 GLY RUN AT 2. 645/2007

1109. 9 MIN
CPM ERROR

0.0964 9.95
0.0456 0.00
0.0294 9. 18
O. 0367 42. 74
0.0000 0.00

EJ,JEf~GY

rO

-, 62. 0
''-_) 92. (1

14·3.0
Hi6. (I

198.0
238. 5
;279. (1

29:5.2
338. 4
351.9

BACKGROUND FOR
CPM ERROR

0.4061 14.31
0.6932 8.24
0.0670 20.30
0.3104 11. 02
O. 0516 28. 12
O. 3591 18. 29
O. 0000 O. 00
O. 1706 41. 84
O. 0785 27. 52
O. 3282 38. 52

GELI DETECTOR 7
ENERGY CPM

511.0 1.0317
583.1 0.1198
609. 3 O. 2783
661. 6 O. 0468
727. 2 O. 0227
846.0 0.0542
860.4 0.0000
911. 1 0.0725
968. 9 O. 0392

1001. 0 O. 0285

OF 1.811/2007
ERROR ENERGY
10.97 1120.3
21. 7 1 11 73. 2
41. 36 1238. 1

O. 00 1332. 5
O. 00 1377.7

67.86 1461.0
0.00 1586.0

32. 84 1591. 0
37.72 1729.6
0.00 1764.5

0.0472
0.0000
0.0000
0.0000
0.0388

32. 02
0.00
O. 00
O. 00

66.47

GELI STANDARD EFFICIENCY GC FOR DETECTOR G- 7 O~I 1/ 2/ 7

HIGH RADIUM STANDARD LOW RADIUI"( STANDARD

NORI'1ALrSED I. LENGTH IN NOR/V1AL I SED i. LENGTH J.

GMT YEAR CPM ERROR MINUTES GMT YEAR CPI"I ERROR MINUTES
162. 828 5 O. 9029 10. 177 23. 308.831 b 1.0108 9. 106 32.
169.849 5 O. 9205 10. 183 22. 316. 064 6 1. 0011 9. 753 21.
lB3.987 5 O. 9095 10. 702 26. 320.749 6 1. 0520 12.685 42.
197.965 5 O. 9078 9. 941 23. 320. 854 6 1.0496 10.625 61.
200. 672 5 O. 9031 10. 264 29. . 322. 802 6 1. 013!:· 9. 347 25..
204. 990 5 O. 903L~ 10. 175 "')"7 325. 046 6 1. 0085 7.842 42.c;.. I •

1.14.694 6 1.0727 13. 035 31. 336. 793 6 1. 0304 10. 592 25.
120.917 6 1.0739 12. 608 21. 341. 829 6 1. 0122 8.732 12.(0) t74. 039 6 1.0089 14. 185 11. 350. 005 6 1.0063 B.133 24.

\ '-'L!. 0"-' ,
1. 0130 14.270 13. 356.823 6 1.0105 9. 296 16.\.... .k I •. "".r D

AVERAGE O. 9616 0.073 AVERAGE 1. 0195 O. 018

CALIBRATION LINE FROM STANDARD FOR G- 7 OF 356.823 6
ENERGY= 0.848182 + O. 9915124*CH + -1. 560334E-06*CH**2
FWHM =SGRT( 0.9258 + 0.006380*ENERGYJ (CObO= 3.070)

EFFICIENCIES FOR GEOMETRY XX 7 CALIBRATED 33.000 1990

ENERGV i~ EFFCY
55. a 100. 000000
.:')0. a 100. 000000
80.0 100. 000000
90. 0 100. 000000

100.0 100. 000000
110.0 100. 000000
1.20. 0 100. 000000

ENERGY I. EFFCY
130.0100.000000
140.0100.000000
150.0100.000000
170.0100.000000
200.0 100.000000
220. a 100.000000
250.0100.000000

ENERGY I. EFFCY
350.0100.000000
400.0100.000000
500.0 100.000000
600.0100.000000
800.0100.000000'

lOOO.0100.000000
1200. a 100.000000

246

EI\IERGY I. EFFCY
1500. 0 100. 000000
2000.0 100.000000
2500.0 100. 000000
3000.0 100.000000



******************************************************************************~
10'"98 2 GLY G:STOR 541 "
****************************************************************************rl~

b

b
b

b
b

Plio, ENERGY CPI'1 %ERR
1 26.0 7036. 11 O. 2
2 33. 2 5974. 95 0.2

,
3 37. 5 1125.34 0.7'
4 42. 9 527. 50 2. 1.
5 59. 3 6622. 5 11 0,2
6 66. 6 319.06 2. 5
7 70. 5 685. 61 1.9
8 80. 6 254. 93 4. 6
9 87. 8 7908. 59 0.2

10 102. 6 31. 47 33.3
11 109. 1. 55.89 12. 1
12 121. 7 3462. 99 0.3
13 136. 1 436.05 1.8
14 143.0 25.82 22.2
15 165. 4· 3134.02 O. 3
16 186. 7 24.09 20. 1
1.7 198. 1 132.62 4.8
18 203. 1 22. 01 22.0
19 254.4 90. 70 5. 3
~20 278. 4 2000. 21 0.4
21 299. 5 10.90 37. 5
22 390. 7 2081. 70 0.4
~1'J 411. 6 11. 19 28.8t::..\oJ

24 510.2 50.34 8. 8
25 660. 2 1455. 81 O. 5,..,. 812. 0 32.67 10.0<"b

27 896. 0 2211. 48 0.4
28 910. 7 15.47 22. 1.
;;;:9 1170.6 1538. 04 0.4
30 11. 91.8 9. 62 22. 5
31 1330.0 1229.90 O. 5
32 1832. 2 1100.59 O. 5
r~ .... 1847. 0 7.25 19. 1.'\.;)~

34 1854. 1. 6; 33 19. 9

COMMENT

..... , Am241s
338

Ce 144 I 131
Cs136 Cdl09s

............................... La14·0 Cs136 8b125
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Co 575
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Co 57s
· " " Fe 59
........ , " .. Cs136 Cs136 Ce139s
Ra226 . . . . . . . . . . . . . . . . . . . . . . . . . Cs136
Ac228 .
· " Sb 125
· " Sn 113
Ac228 Th228 . . . . . . . . . . . . . . . . . . . . . . . . . .. Hg203s
Th228 .

...... Sn113s

Ac228 Th228 .. . . . . . . . . . . . . . . . . . . . . . . La140 Na 22
· . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. Cs 1375
NO GEN , , 'Co SP

Ac228 NO GEN .
NO GEN .
NO GEN. .. . .
NO GEN. .. . .
NO GEN .
Ra226 '" .
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. "
\ I

Gamma Spectromete'--/ .ciency Calculation

,'" "\ ')

GELl06JRPOLYNOMIAL '-..../ • XLS

".0003.500

---_.._----------

3.0002.500

log KeV

2.0001.500

y • 0.236642;· 3.263969x4
... '7 .894512x3 • 48.845391x" + 6S.721846x • 33.525590

PolynDmial Fit to Counting Data

----_...- . __.. --_._------_.-.. -

1.000

%Dev 0.800

from
Spline 0.600

1
-3 0.400
4 '"0

w

'" 0.200
-4 j
1 0.000
5

-6 ·0.200
3
0 -0.400
0

ffDIV/OI -0.600
0 1.000

ffDIV/OIavg

Log%Eff
0.783
0.748
0.716
0.614
OA32
0341
0.178
0.018
-0.044
-0.104
-0.233

ffDIV/OI
-0.420

logKev
1.775
1.944
2.087
2.220
2.446
2.593
2821
2953
3069
3.125
3.264

fftlUM!
3.477

EFF.DATE

29-Jan-07

%Eff
A:!!I

6.06354
5.59617
5.20414
4.10817
2.70636
2.19422
1.50623
1.04336
0.90273
0.78736
0.58458
ffDIVIO!

%Eff%EffLine
KeV

59.50
88.00

122.10
16590
279.20
391.70
661.70
898.00

1173.20
1332.50
1836.10

(shaded cells are manual entry, all others are calculated)

-._--.--==------------------,
Detector G6 100 mL Jar

Geometry JR Shelf 0
SId 1.0. (GLY)1 098-2

Filename GELl06JRO.EFF

10000

___. .-1

1000

K.V

Spline Data

100

O.II-__...L_...L.J.L.J.J...LLJ.-l-__..L_..L--'.....JLJ...L.L.1..... L_...L.....JL_'-'...L..L..l.j

'0

'O°E=§~~~~m~ ............ Segments between spline data

a Original Counting Data_. r- _'

I
~_._-

Polynomial
Coefficients

x5 =
x4 =
x3 =
x2 =
x1 =
xO =

Ratio
Newl

Old

ffDiV/Ol

ffDIV/Ol

~~ ffDIVIO!

~~f~~ ffDIV/OI

log%Eff
0.752
0.770
0.780
0.784
0783
0.775
0.760
0.741
0722
0681
0.642
0.606
0.572
OA85
0.425
0.254
0.136
0.005
-0.124
-0.266
-OA20

logkeV
1.699
1.740
1.778
1.813
1.845
1.903
1.954
2.000
2.041
2.114
2.176
2.230
2.279
2398
2.477
2.699
2.845
3.000
3.146
3.301
3A77

keV %Eff
50 5.65237
55 5.89175
60 6.02420
65 6.07724
70 6.07249
80 5.95146
90 5.74892

100 5.51275
110 5.26841
130 4.80110
150 4.38845
170 4.03403
190 3.73118
250 305219
300 2.66047
500 1.79279
700 1.36814

1000 1.01267
1400 0.75098
2000 0.54184
3000 0.37978

Saline Values

GeneratiDn Df Spline PDints frDm PDlvnDmial EquatiDn
%Eff
Prey

Calib



PERCENT EFFICIENCY
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hiD: [~~::;, 4JGEL I06MBO. EFF
:....: ~ .., ':. '·.··e-r'·5 jon

'[-j, ], f.-

26--·JAN-07 Page 1

1=-_r r.

2. 59723
2. 58790
2. 57865
2. 56947
2. 56037
2. 55134
2. 54238
2. 5334-9
2. 52468
2.51593
2. 50726
2.49865
2.49010
2.48163
2.47322
2.46487
2.45659
2.44838
2. 44022
2.43213
2.42409
2.4161.2
2.40821
2.40036
2.39256
2.38482
2.37714
2.36952
2.36195
2.35444
2.34698
2.33957
2.33222
2.32492
2.31767
2.31012
2.30263
2.29519
2.28781
2.28048
2.27320
2.26597
2.25879
2.25166
2.24459
2.23756
2.23058
2.22365
2. 21676
2. 20993
2.20314
2. 19639
2. 18970
2. 1.8305

'L~\j",,-t::, v

528

434·
436
438

530
532
534
536
538

440
442
444·
446
448
450

524
526

454
456
458
460
462
464·
466
468
470
472
474
476
478
480
482
484
486
488
490
492
494
496
498
500
502
504
506
508
510
512
514
516
51E1
520
522

3. 249"70
3. 23416
3.21879
~J. 20358
3. 18853
3. 17365
3. 15892
3. 14435
3. 12993
3.11566
3. 10154
3. 08757
3. 07373
3.06004
3. 04649
3. 03307
3.01979
3. 00664
2. 99362
2. 98072
2. 96796
2. 95532
2.94280
2. 93040
2.91811
2. 90595
2. 89390
2.88197
2. 87014
2.85843
2. 84682
2. 83533
2.82393
2.81265
2. 80146
2. 79038
2. 77939
2. 76850
2. 75771
2. 74702
2. 73642
2. 72591
2.71550
2.70517
2.69494
2. 68479
2. 67473
;:2.66475
2. 65486
2.64·505
~~. 63533
2. 62568
2. 61612
2. 60664

382

324
326
328
330
332
334
3::::6
338
340
342
344
::146
348
.350
352
354·
356
358
360
362
364
366
368
370

374
376
378
380

4-20
422
424
426
428
430

384
386
388
390
392
394
396
398
400
402
404
406
408
4·10
412
414
416
418

3.81372
3. 79235

3. 38C)L~8

3, 57453
3. 5 cl312

:3. 879::-7

4. 3149"~·

4 37031
"i·. 34241

3.85732
3.83537

"l. 2C)91 t·

3. 28130

.'1-.26125

.t'+.23500

4, 18369
4. 15859
II. 13386
4. 1094·8
,+. 08545
4.06176
4.03841
4.01538
:~. 99266
3. 97026
:3. 9481b
:3 924·98
;j.90212

3.5:'::.618
3. 5380L't
3. 52011.
3. 50240
3.4,8490
3. 46760
3.45i')50
3.43268
3. 41508
3.39768

:-::. 75044
3. 72989
3. 70960
3.68957
3.66980
3. 65027
3.63098
3.61193

:L 26542

3. 36347
3. 34667
:::.33005
3. 31362
3.2973"7

218

256
258
260

216

224

250

270
272
2'74
276
2·78

24E~

22tl
230
232

282
;284·

226

264
266
;':2C18

~!80

234
236
238
240
242
244
24t.

316
318
320

314

:;'~88

290
292
294
296
298
30q
302
304
306
:308
310

322

6. 1L1702
6. 10377
6.06150

5. 2E;~161.

S. 2.!;·29tl
!:l. 2()S()S

5. 1.=,'787'

6. 379t..3

6. 47(i7S'

S. 321():"3

5. 05533

4.98::09
4. 9L~t:'11+E:

6.02C'j,8
5. 97cii-S

5.3b12S·

5.93017
5.88171
S. S::J436
5. 7Ei8()6
5. 7~~~~8Q

5. 01.83:·"

6. 28314

S. 4,0229

5. :'~EJb94

::;" 4l~4l8

5. 6 1:t852
:1. 6~:?52()

S. e,l. 2·7e?

4.57'863

r". 48644
4. 4·~5671
4. 42745

11,91151
4·.87716
4. 84342

4.77770
4.7L;306
4.70903
4. 67558
4. 64271

108

178

1. 5·q·
156

176

1,30

172

124

136
1.38
140
1.4:;::
144
:L46

148

134

118

132

160
162
J.64
166
168
170

158

174

116

126
.128

120

180
182
184
186
188
190
192
194
196
1'98
.200

21()
212
214

202
;;;()4

i'.W6

6. 940SLJ·
b.9414;::1

6. 94483

t::.. 5e.~::13ll·

6.93591.:;

6.61 J.b5
'~"1, 65'::'49

6. 76790

t:-.L 3<7'473
c.~~ 46523
6.51":1-54

;;':,.85686
6, 87':J\)8
{:::~. 8E~S' 1 ()
t:L S)()~~~~.1

6. 884S'1

{~... 79789

d:J. 90E~::J8

c;;: 896S6

6.
0

?"7136
6. 7,J'S2"/1
0.734'30

6. t:.982CJ

6 663()3
C:i. 64::;;,78
6. 60031

6 86205
6.8:':,085
6. 83980
b. 82888
t::. 80944

"-1 ~

:' j

"""",
~ ; ...'

, ..
~::: :::-

fJi'J

"';:-r:'

··tt"·

fJ7

,." ....~.
~'::' I~.i

J·'I1'.
• j ....-;'

9~:

~"'I :'••:. \.'

::. ()(;

102
104
1 ()6

r' 'I
~I ....- "".-----.------.--'

250
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Page 2

ND: [;..15, 4JGEL I06l"lBO. EFF

('"

CJ

:A~;~

:':":'il
~~,46

.- ~ ~,

.,:~ CJ::::

~JrJPI

r~, ty()

t.:>()O

~;:;()l!.

(J()'~)

.,~.~:t 0

(;16

c;.26

(I;.:JC

c'.,4()
h4S

Err.

2. :1.6987

2. 15688
~: 1 !::,04S
;::l. 14·40.;',
~? l3·?~I1.

2, 13l4Ct

~;?. 12513
2.11EJ91
2. 11273
:,2. 1.0658
2. 10048
;;::.09441
;~. 08838
2, ()82 i \.O
2. 07h45
;;2. ()7()S3

2. 06466
2. 05882
;2. 05302
:;:~. 04-725
2. OLl! S~I
2. 03583
2.. 03(}17

2. 01340
2. G07B8
~2. (J0239

1. 98613
1. Cj/8C>:J'"7
1. c9/::),q.!:,
1. 97016

1.95966
1.9!::A46
1.94930

1.93905
1. 93397
1.92892
j.92390
::. < 91891
1. 91395
1. 909C~ i.

J., 9C~L!11

I.. El99:;.!3
1. 8<;'438
1.88237
1.87054
1..85886

66C~

665
b7()

675
680
685
690
'O~tl .::;,

700
705
710
715

725
730

740
7 ..QS

750

76()

'7-;'Cr
""'-1::I 1_,

7'85
790
795
800
EJ0S
t~l 0
81 ~;;

820
B25

S''Jc:.
,..J~

840
845
ElSO
855
BbO
E:l65
870
875
880
DB5
890
r:"1f.,:-:JC.
'_1 f .....

9()5

~i10

915
920
925

Err"

i 1""\# -"'"7Ll_.0.1...;)/ •

1.. 8028Ll

1. 7t3147
1.77'099
1.76065

1 71 E~C?8

. 1. 70889
1. 698~73

1. 68<:11()
i ;I -rr::)r:lc.,
.L. Or , .."i.,

1.. 6b9HO
1. 66Cr33
L 65098
1.64174
1. 6:::261
1.. 6~Z359

:\. 61,crt":J8
1. 6()S87
1.59717
1. 58857
i.. 58007
i. 57167
1. SiJ337
1. 5551~,

1. 54704
1. 53901
1. 53:1.08
0; c: ....)~~.. ,.,
J.. ...J-C~."':>C-_~I

1. 51547
1. 50780
1. 50021.
1,49270
1.48528
1. 47793
l.47()66

1. 4634·7
1.45636
1. 44-932
1., 4423~~
1.43546

1. 4~!.189

41 ::;21
1. 40859
1. 40204
L 39556
1.38914

930
Q":lt:
~ ....1_1

94C
945
9~;O

955
960
M't:7'0_,

970
enS
980
985
990
9 o r:, :J

1000
1005
:LOiO

1020
1025
1030
1035
1040
104S
1050
1()55
1060
10-:"5
1070
1075
1080
1085
1090
1095
1100

1110
1115
1120
1125
1130
1135
1140
1150
1160
1170
1180

1 ;';XlO
1210
1220
1230
124,0
1250

EFT.

1,38279

J.. 37CJ27
1. 36410
1.35800
1. 35195
1. 34·Sc;?6
1..34·003
1. 33415
1.32833
1. 3225:'
1.31685
t. 3112(\
1. 30559
1.30004
1.29·430
1.28862

1. 2774()
1,27187
1,26640
1.26097
1.. 25559
1.25026
L 24498
'::'.23974
1.23455
1.22941
1. 22431
1.21926
1.21425
1. 2()92E~

1.20436
1. 1994,g
1. 19465
1. 18985
1. 18509
1. 18038
1. 17570
1. 17107
1. 16647
1.16191
1. 15739
1. 14846
1. 13967

." 13103
1.. 12252
~.. 1.1. "'·15
1, 105S'1
1.09780
1.08981
1. 08195
1,07420
1.06658

251

y(,E'v'

1260
1270
1~:280

1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
11.1·10
1420
1430
1440
1450
1 '.\-60
1470
1480·
1490
1500
1510
1520
1:;30
1540
1550
1560
1570
1580
1.590
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790

EF'F.

1.05907
1.05167
1.04437
1. 0371.9
1. 03011
1.02313
1. 01625
1. 00947
1. 00279
0.99619
O. 98969
0.98328
0.97696
O. 97072
0.964·57
0.95829
0.95210
O. 94599
0, 93996
O. <7'3402
0.92815
0.92235
O. 91664
O. 91099
0.90542
O. 89992
O. 89448
0.88912
O. 88382
O. 87859
O. 87342
O. 86832
0.8632B
O. 85830
O. 85337
0.84851
O. 84371
O. 83896
O. 83426
O. 82962
0.82504
O. 82051
0.81602
0.81159
O. 80721
O. 80288
O. 79860
O. 79437
O. 79018
O. 78603
0.78194
O. 77788
0.77387
O. 76991

1800
1810
1820
1830
1840
1850
1860
1870
1S80
1890
1900
1925
1950
1975
2000
2025
2050
2075
2100
2125
2150
2175
2200
2225
2250
2275
2300
2325
2350
2375
2400
2425
2450
2475
2500
2525
2550
2575
2600
2625
2650
2675
2700
2725
2750
2775
2800
2825
2850
2875
2900
2925
2950
2975

EFF.

O. 76598
O. 76210
O. 75826
0. 75446
0.75069
O. 74697
o 74329
0,73964
0.73603
O. 73246
O. '72892
O. 72023
0.71176
0.70349
0.69542
0.68753
0.67983
O. 67230
0.66495
0.65776
0.65074
0.64386
0.63714
0.63057
0.62413
0.61.783
0.61166
0.60562
O. 59970
O. 59390
O. 58821
O. 58264
O. 57718
O. 57183
O. 56657
O. 56142
O. 55636
O. 55140
O. 54653
0.54175
O. 53705
O. 53244
O. 52791
O. 52346
O. 51909
O. 51480
O. 51057
O. 50642
O. 50234
0.49833
0.49438
0.49050
O. 48668
0.48293



AANALYTICS
An Isotope Products Laboratories Company

~~)-,Lf)!J l.J/7 leed l~/b7hb ~~1
. CERTIFICATE OF CALIBRATION

Standard Radionuclide Source

1380 Seaboard Industrial Blvd.
Atlanta, Georgia 30318
Tel 404-352'8677

Fax 404-352'2837
www.analyticsinc.com

741'59..;207
100 rn1 Solid in Wide Mouth PPi Parkway Jar

Customer: Eberline Services f Richmond, CA
P~O.No_: 00003890,Item 1
Calibration Date: 01-0ct-2006 12:00 EST Grams ofMaster Source: 0.01515

This standard radionuc1ide source was prepared using aliquots measured gravimetrically from master
radionuclide solutions. Calibration and purity were checked using a germanium' gamma spectrometer
system. At the time of calibration no interfering gamma-ray enritting impurities were detected. The
gamma-ray emission rates for the rnostintense gamma-ray line~ are given. Analytics maintains
traceability to the National Institute of Standards and Technology through a Measurements Assurance
Program as described in USNRC Regulatory Guide 4.15, Revision I, February, 1979, and compliance
with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST." Density of solid matrix 1.15 gfcc.

Master Uncertainty, %

Gamma-Ray Half-Life, Source* This Source Type Calibration
Nuclide Energy (leeV) Days IPs/gram IPs UA UB U Method

(,) Am-241 59.5 157860 1990.0 0.33 1.46 2.99 4TTLS
Cd-109 88.0 462.60 189000 2863.9 0.57 1.70 3.59 HPGe
Co-57 122.1 271.79 94570 1433.0 0.34 1.30 2.69 HPGe
Oe-139 165.9 137.6 133800 2027.5 0.35 1.10 2.31 HPGe
Hg-203 279.2 46.61 295300 4475 0.40 1.10 2.34 HPGe
Sn-113 391.7 115.1 185600 2812.4 0.42 1.10 2.35 HPGe
Cs-137 661.7 10983 116700 1768.4 0.70 1.20 2.78 HPGe
Y-88 898.0 106.60 455400 6901 0.50 1.10 2.42 HPGe
Co-60 1173.2 1925.4 226900 3438 0.60 1.10 2.51 HPGe
Co-60 1332.5 1925.4 227000 3440 0.90 1.10 2.84 HPGe
Y-88 1836.1 106.6 481200 7292 0.90 1.10 2.84 HPGe
* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly.

C::~~~~!~~~~f!th~~!:.~!:r, ~,:- 4pig~~__Sc_iJltillation CO~I1t.!!t.9:LHl'.ge.- High PurityGe~IliumO~a-RayJ~peqt~om~t~J.

Ie - Ionization Chanilier. Uncertainty: U - Relative expanded uncertainty, k =2. See NIST'Technica1 Note 1297,'"Guidelines
for Evaluating and Expressing the Uncertainty of NlST Measurement Results."

Comments:
This standard will expire one year after the calibration date.

/2. -2/ -0£Date:kQA Approved:

Source Prepared by: ",:",:""-=:--=-:-_':-'»1..:'::.:.....,,"::-'''.::f\~' ...:.\[\!\./\~.::..:.:...'lc:-~...:.·'_._._'_. _

M. D}/lova, R~diOchZt

..... ,,$f- '"i: Z

End -ofCertificate
Corporate Office

24937 Avenue Tibbitts Valencia, California 91355
252 laboratory

1380 Seaboard Industrial Blvd. A.tlanta, Georgia. 30318



TPfJ·r; ::. ~.I t....
'T' 1"'" "1"" hl-E"L.... V!: I J!ii ., ------V -:'"-----,'. HF'Y -Hl'"RJ: I_ It ..",

-l~~;·~d~*~~~·{;'{;'**'>'<'**-li·{H,C*******{S*·l.c****-r.·**·Il-{"******'*,****{;'**************'1l-****~'*******'ll-

.._.,--,,) ..j nev'· f\L'li 1"\ G-t" yy q: 8/ r "'11 68, 'j~ MlhJ '1' "'rIO~O ("\M. \. L: IW \L i ~ . ~,I /\/\ l.J, 0::1 o.J_ 11 "" \)".1 \.! ;:)
:... TBF=,e,.c;'82 HEF TINE=" 274.70B /:::.. Calibration 1234
~**************************************************************************

F'V····ENEF~GY-·Gt\r·1MA

KEV

SPEC IAL AI\IALYSIS
BRANCH EFFICIENCY

FRAC Ff~AC

CPI"I CORR
CNTG DECAY

DPr1
NOW

ERROR
PCT

PCI/SMPL
t;T TZERO

(; [; 57

l/r:::, (

1. 582E+05 DAYS
59.54) 1.990000

4. 620E+O~2 DAYS
88.03) 0.039000

2. 718E+02 D~~YS

122.06) 1.433000
136.47) 0.000001

i. 376E+02 Dp.,VS
165.80) 0.800000

LAMBDA= 4. 381E-06
1.00000 7200.399

LAMBDA= i. SOOE-03
1.00000 8463.392

LAMBDA= 2. SSOE-03
1.00000 3501.593
1.00000 448.237

LAMBDA= S. 037E-03
1.00000 3060.977

DECAY= 9.995E-01 41G
3 618E+03 s O. 1 C1'~~ 1. 631E+03

DECAY= 8. 528E-Ol 2G
2. l70E+05 s 0.19:-:: 1. l46E+05

DECAY= 7. 628E-Ol lOG
2. 444E+03 s 0.361. 1.443E+03
4. 482E+08 s 1,89% 2.647E+08

DECAY= 5. 8S8E-Oi 3G
3. 826E+03 s 0.361. 2.942E+03

4. 661 E+O 1 D/'iVS
279.21) 0.815000

1. 151E+02 D'£IYS
391.40) 0.642000

1. 102E+04 DAYS
661.64) 1.768400

LAMBDA= 1. 487E-02
1. 00000 23.729

LAMBDA= 6. 022E-03
1. 00000 23. 187

LAMBDA= 6. 290E-05
1.00000 14.561

DECAY= 2.062E-01
2. 912E+Ol s

DECAY= 5. 277E-Ol
3.612E+Ol s

DECAY= 9. 933E-·Ol
8. 234E+00 s

2G
<: 6. 359E+Ol

5G
<: 3. 083E+Ol

3G
<: 3. 734E+OO

'. El8 1. 066E+02 D/\YS
~~*~ 898.00) 0.920000
**** (1836.10) 1.000000

LAMBDA= 6. 502E-03 DECAY= 5.014E-Ol
1. 00000 13.884 1.509E+Ol s
1.00000 3.338' 3.338E+OO 5

8G
.:., 1. 356E+0 1
<: 2. 999E+00

Co 60 1.921E+03 DAYS
**~* (1173.21) 0.999200
":;'.{'~;'~:~-~f:' (1332. 48) 1. ()OOOOC)

LAMBDA= 3. 608E-04
1. 00000 6.680
1.00000 5.328

253

DECAY= 9. 624E-Ol
6. 685E+00 s
5. 328E+00 s

5G
<: 3. 129E+00
<: 2. 494E+OO



"1"T'M- ~,},,,.;-11: ... t: :ul r1"/
...J I i:.c..lr: I nn= TTivlt-------\i*'Af'" r ~ I i!J' 'I

."':,.----- HEY THERE!

****************************************************************************
·-·'~)~'t098 GLY 2 G-6 XX 15.865 7 68.35 MIN 1. 00000 8M 215

~_:BR=A982 REF TIME= 274,708 6 Calibration 1234
~**************************************************************************

·;·;··;·'';':·'''·I<·;>;··~·l~·;<o*·*·::<-·~~*·lt·*-j;"·I<--l~*·I<-';::·*-lHi·{~****·I<--l:i·-l~*·li--l~>'·"-l"*·li-**-lH;'-ll--l~-lHjo*"l--l<·*-l"""-l~-!.'o**{!.-jl-*-ll-**'********-ll-**

~ GrollD. . . 1098 * Time of count 15.865 2007 *
~.;i:;mpl~~....... 2 *' Reference GI1T....... 274.7082006 *

'," E:lement. .. . .. .... . . ... -i~ Elapsed Live Tm..... 68.3S *
'! !Hie c:od,:::. . GL\' .f; Dead Ti.me Pet.. ..... 5.223018 *
10. 74159-207 (JR) * Background GMT.. 1.811 2007 *

~, GeOmE't1'y .. detector. XX-6 * Standard GMT........ 5.755 2007 *
~1' r\1.iquot. ........ 1. * Days ,since TO....... 106. 1565 ~.

Uni t of ,til i quat. . . SMPL * Time on.... 12: 45 PST IS-JAN Yo

~: Lkd:c\ Sheet Units.. peJ /SMPL .;.< Time off ..... , ... 13: 53 PST lS-,.JAN *
~, L_.. :LbT'il'rl]. A982 ..;:. Calc Time. . . 15: 37 15-JAI\!-07 *
*~*************************************************************************
···.::)lope ...

Tnt(HCept .
i-' :< 'H~ 2 TER IV!. . . .

NFJ: e7, 67J;;:215. GSP

. . . . .. 1.004323 * Width slope ..
-.286814 * Width offset.

-0. 15486747E-OS * Sensitivity.
29 PEAV,~;

O. 010382 -i~

-. 359554 .If

4. .;.~

(.)

*~**************************************************************************
nt" IT ENfW L.EFT (,,10 BKGI\ID HJHM f\REA CHAN CPI'1 ERR EFT r, FITI r-,.

1. .'1 21. 6 20 1.0401548 -) 48 799985 21.. 8 1. 17E+04 O. 10. 061 O-l~**{~*J.i-Co.

.... :~ 'I 2= '., 20 1.0400~~S3 1. 78 8::09771 25. 4
., 26E+04 O. 20. 096 0 O. 00CO' ~f' c.. ,i..

....~ () ""J~ EJ ::J1 6;;'2234·()4 2. 22 53630 32. 9 "7 85E+02 1. 50. 212 P O. 00,-Je... f •

.q. 0 fl'j 2 41 6124770 '"' 24 3796 4'"' -J 5. 55E+Ol 15. 20. 452 0 O. 00......ye:... "'-. <=- • ....
;'::i 5 ~1(L 0 46 18167422 L~ 09 CL":>-O""".> 50. 1 8. 32E+02 1. 30. 753 0432. 00t. ._'\JWWW

I.~ ~) 55. 5 4·6 18241986 -1. 12 62095 55. 6 9. 08F.+02 ;:: . 0 lOa. 0 O. 00
_.,

~\ 59. 4 46 18133636 ,.,
39 492147 59. 4 "'T

20E+0~3 O. ") 100. 0 O. 00c:.:.. I . Co,

p :3 67. 0 65 15 81524 4. 02 24745 67. a 3 . 62E+0~: 1. 7 100. 0136. 00....~
c,! -, 73. 2 6:) 15278621 4. Q'" 107466 "'1'''''' ....,

1. 57E+03 1. 1 100. 0 O. 00...:.~ .. ~.} f ...... t::•

.~ ::.','1 0 87 ::i ~33 10183951 2. 42 578451 8 7 4· 8. 46E+03 Ci. -) 100. 0 O. 00c::..

.L ::. 0 104. "7 100 12141013 8. 18 4844 104. 5 7. 09E+01 1 ~" I:: 100. 0 O. 00" -,
I. ~.~ 0 121. 3 116 12119215 '"'l 50 239319 121. 0 3. 50E+03 O. 4 lOa. 0 O. 00J.e.. c:..

t ::~:: 0 135. 6 131 10 87997 2. 1::'-, 30635 135. " 4. 48E+02 1 9 100. 0 O. 00-tr.:'_ W ....
J. l.). a 164. 8 159 12 85823 -, L.J·6 209191 164. 4 3. 06E+03 O. 4 100. 0 O. 00.::..
J f'" () 186. Lf· .\ Po .... 6 37148 2. 15 7'92 185. 9 1. 16E+Ol 38 . b 100. 0 O. 00i :":' ." ....i'\.ool

. 1,. f-" 197. '.J 19::'l 8 53083 ".., 81 7994 196. 7 1. 17E+02 c: 1 100. 0 O. 00". '... } • 1 ,:.. <=- • -'.
~ ,."

0 2-53. 5 250 7 33971 2.45 6073 252. 8 8. 88E+01 c 2 100. 0 O. 00~. I -'.
,: C:.'I 0 ~..,.~ 4 271 12 50398 .... 55 116970 276. 6 1. 71E+03 O. 5 100. 0 0, 00,i. '_.i r-.:..f :' . c::..

1.9 .. 389. 2 382 1.2 35785 .... 74 141671 388. 0 ...... 07E+03 O. 4 100. 0 O. 00u -=:.. ~.

~.~ V", I'T ENRG LEFT l-JD BKGND Fl,IHM AF~Ep, CHAN cPt-j ERR EFF Il FIT"
;'<) C: 507. "y 501 1. 1 25363 3. 8::, 4397 506. ", 6. 4·3E+Ol .,.

;:~ 100. 0 O. 00I' c:. I .

() '1::'7 6 649 1.4 34785 .... 98 108863 655. 7 1. 59E+03 O. 5 100. 0 O. 00"_.. 0.-.. I • c:..

:2,;.: 0 808. 9 803 9 14303 3. as 2140 806. 8 ...... 13E+01 10. ~ 100. 0 O. 00.:I.
.. "\ ...... I) 892. 5 882 ...,

~29b65 '":l 35 157489 890. ..,
2. 30E+03 O. 4 100. 0 O. 00i. / '-'. Coo

.-- .: () 906. 7 900 10 18381 3. 79 1941 904. 4 2. 84E+Ol 1~:. 2 100. 0 O. 00••••• j"

0 ; 166. . 1154 18 l5~,3'+ 3. 73 122837' 1163. :::> 1 80E+03 O. 4 100. 0 O. 00.~ i .

() 132/~.. 0 131 ::. 16 13901. 3. 86 10708::':; 1321. 8 1. 57E+03 O. 4 100. a O. 00.. :[451. 8 1446 8 4279 4 . 88 374 1449. a 5. 47E+OO 30. 9 100. 0 O. 00. ,
:~.'; c) 182 /.j.. 'OJ 1811 22 3411 4. 88 92662 1822. '-' 1. 36E+03 O. 4 100. 0 O. 00c' .,;,.

0 1841- 1 1832 17 1831 5. 60 1282 1838. 6 1. 88E+Ol 8. 6 100. 0 O. 00
.. "jHr'1=SGFH ( 1. 04679E+Ol + 6. 26630E-03 *E)

~~****************************************************************************
E :K~ROUND INFO 1098 GLY 254 .- _.- 7 G- 6 BG DATE 1..811 7



··----------PEAK---------·y
.... >ir:F~G-';'

v------BACKGROUND--~---v

ENERGY CPM ZERROR
v--------·NET----v

CPt'! :~ERROR

~R77. 37 1711.34·06 0.48 279.00
G PEAKS REJECTED BY BACKGROUND

...().. 196.39 11.5865 38.56
197.2S 116.9564 5.12

186.00
198.00

O. ::;.077
O. 1287
O. 2460

15. 50
O. 00
0.00

1i. 0788 40. 34
116. 8276 ::i. 13

1711. 0946 O. 48

INTERFERING ISOTOPE ANALYSIS 1098 GLY 2 15.865 7 G- 6
,i'··;,·;::··f.!;·)~_l~~<·;,._lr*·li_·R_·:i_*~-·r"'r_fr*_J;'·;_r*·f<_*.,r**-l·H~****i,,;-i--J::·lri,,*iHH·~**,l}*{f****i:-******_ll·{l·;_r**-ll'***-l,C*i~****-lf*-l.~,

SPANF TABLE SAVED IN GSTOR SAYS NATO NOT REQUIRED
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GLY RUN .t-.T 15.865/2007

BptCI.;~\GRO()i\!D FOR GE:L_ r DETECTOF: t.} OF 1. E~ 1 1/2007 1:::75. () r-EN
:::~~r...~:: ~~~ C~ \/ CF:1t"1 ERRClF ENERGY CPt'! ERROE ENERGY CPf'1 ERROR

62 0 O. 6224 50. 14 511. 0 .., 3106 3. 31 1 120. '":> O. 3595 13. O',
'\

1:;... '-' ,0
(

"""lt:;"';:~ '-, r' 7 £=i() 5 """l"""l 46 583. 1 O. 5h62 1 0 50 1 173. O. 04·30 O. 00
~ f \j "~) . c..c:..., I t=...

1 '1::J. 0 Ct. 1067 O. 00 609. '";\ O. 9957" :J. ell 1238. 1 o. 160:::1 14. 78-.J

~~. EJI:..::. r~ O. :;:.077 1 =L ~~O 661. 6 o. 08::;3 ")~' 48 1332. c: O. 0532 28. o~.", 1:-0. ...J J..:!

:1 (itL 0 O. 1287 O. 00 727. 2 O. 1281 1"7 80 1337. 7 O. 0000 o. 00... I.

~2~JE3. .:::J 1 1958 2'7' j~~, 846. 0 O. 0625 O. 00 1461 0 3. 1055 9. 84
~2"?!~;1 . {) (). 246C) O. 00 E:16() , 4 O. 1053 19. 95 1586. 0 O. 0773 O. 00
~?9~;. 2 O. 4169 19. 60 91 1. 1 O. 426C' 1 c: 85 1591 0 O. 1 1. 30 31. S9.L ...J.

'3:3E; LI· o. 20~;7 """l"" 53 968. 9 O. 3063 28. 89 1729. 6 O. 0661 22. 69c....::J.

351 9 O. 8857 12. 7'7 100L 0 O. 0716 69. 65 1764. c: O. 3674 9. 04...J

GELI STANDARD EFFICIENCY GC FOR DETECTOR G- 6 ON 1/15/ 7

r'!IGH t1ADIUt1 STANDARD LOW RADIUI"1 STANDARD

NORI"IALISED "/ LENGTH IN NORMALISED ./ LENGTH IN;-. J.

GI"!T YE/\R CPI"! ERROR I'll NUTES Gr'1T YEAR CPI"I ERROR f'lINUTES
'? ....~~..} 838

,
1. 3358 1 """l 31,7 78. I''<lG 315. 882 6 1. 3541, 14·. 648 20.....JL;:..o.::.•• -C:J J. C_ •

3:36. '~\" ....\ 6 i 329::j 13. 679 ""l'1J NG 320. 990 6 1. 389::, 1.5. 941 50.011..:;' J.. c .. ~..

:J:3 i.~:!. 905 c.'J 1 333El 12. 583 j¥::'i. 321. 801 6 1. 349b 13. 162 25.....
:3·~1- !~? . pC'1 ,

1. 3218 11. 981. 6~" 3....,·, 821 6 1. 3393 13. '7' 18 22.....;.:}£:.. c:; ....J • . c..c.. .

'::'~ ~; ;.~~ . 7 /k, b 1. 3080 12. 674 24. 336. 876 6 1. 386t. , , 4·27 40... 0.

]~)]. 834 b 1. 3il l l 12. 373 30. 3 LI·9. 900 6 1. 4000 17. 996 30.
~]~:)b. 66C) C) i :1386 ' ~ L~ !::11 111. 352. 766 6 1. 3902 1. ¢J. 717 35 .J.. •. w.

£I.. t<38 7 1. . 3913 12. 530 18. NG 353. 774 6 1. 330~. 13. 970 27.
it 854 7 1. 4380 11. 424 1l.' NG '":>- • 784· 6 1. 3369 13. 4·77 "'l'J

(J .c:.. ·...,}~b. <=- "".

~:l . 7::,5 / 1. 4354 12. 275 24. NG 4·. 652 7 1. 3440 13. 744 26.
N/EF'~AGE 1. 3227 O. 013 AVERAGE 1. 3504 O. 027

CALIBRATION LINE FROM STANDARD FOR G- 6 OF 5.755 7
~NERGV= -0 286814 + 1.0043234*CH + -1,. 548675E-06*CH**2
~WHM =SGRTC -0.3596 + 0.010383*ENERGY) (C060= 3.671)

=~F!CIENCIES FOR GEOMETRY XX 6 CALIBRATED 33.000 1990

FHERG"'/
., EFFCY ENERGY .,. EFFCY ENERGY I~ EFFCY ENERGY I. EFFCYI. I.

:J ~:... 0 100. 000000 130. 0 100. 000000 350. 0 100. 000000 1500. 0 100. 000000
( ... (). (' 100. 000000 140. 0 100.000000 4·00. 0 100. 000000 2000. 0 100. 000000~,

d(). 0 100. 000000 1. 50. 0 100. 000000 500. 0 100. 000000 2500. 0 100, 000000
'90. 0 100.000000 170. 0 100.000000 600. 0 100. 000-000 3000. 0 100. 000000

10O, 0 100. 000000 200. a 100. 000000 800. 0 100. 000000
},j,G.O 100. 000000 220.0 1.00. 000000 1000. 0 100.000000
1.-20 [,) :t ()O. 000000 :;~50. 0 100. 000000 1200. 0 100. 000000
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,:·;.~-":+~Hi-~;'"*;-lc·ti-i::·'iH"·lHHi--li-*-lHHi-iHHi·-j:"**·l;·),;'-*·**-l·c-lHH~*~.1·*·IHi--j::*.j:~*·~*-l:-*****-l';.-r"-l~-*·R--li·***·l!-'*!·*****·~HH1·-l-:;i-·l!-ih .:.

/'~i,)F~ 2 GL_ 'f GSTOR 21 ~,

ENERGY COMt1ENT
21. 611704.2~~ 0.1

2 25.212578.95 0.2

,~7. 0 3C.i2. 03
73. 2 1572. 30

5::,.::' 908. 45:'
59. 4 7200. 40

228
258

...... Am241s

NO GEN .
1.5

2. ()
O. 2
i.7
1. 1.

15.2
7·C:i~-. 64·

55. 541-1-2.2
50. 0

4-

9
s

- -;I

- .i. 0 87. S

- 25 .L1.66.1
'- -IL, 1,324·. l:;:'

~') ~;~ 1. 451 8
. - ::::~Fi 18;;~4·. 8

:~1':';' :i. 841 1

17 253.5
li-18 277.4
- i""l 389.2

20 507.7
........ ~21 657.6

;{2 E!08. 9
____ ~~!:3 892. 5

~}4 c;;CJ6 ....

1. 1 104. 7
-12 121 3

13 13::,.6

'C5136 Cd 1095

AgiiO Co 57s
· . . . .. Co 57s

Cs136 Ce139s
· Cs136

· La140

· Sb12 i1

· . , .... Cs136
· . . . . .. Ag 110

Th228 .
Th22B NO GEN .
NO GEN .
NO GEN. .. . .
NO GEN .
NO GEN .
Th228 NO GEN .
NO GEN .
NO GEN. . . . . . . . . . . .. . .
NO GEN. . . . . . . . . . . .
NO GEN. . . . . .. . .

Ra226 NO GEN .

o I

\-J.b

15. 5
0.4
1.9
O. 4

40. ::~

5. 1.
5. 2
o c::

O. 4
7 2
,..., r.:U. _,

10.2
O. Lf

13. 2
O. i[.

O. L~

30. 9
0.4·

8463. 07
70. 87

3501. 37
iI·4B.21

3060. 59
11.0El

116.8:3
88. a=-,

1711. OS)
2072. 7L~

btl. 3:i
1592. 74

31. 3~.'

2304. 11::)
2E.40

1797. IEl
1566. 6<7'

5. 47
1355. 69

18. 76

164.8
186. 4
197.31 L

.!.-'

-'1.4·
t-.
i..J

257



DEi\]) TIME ;.:

( ) .. .; "{"~'
. "I! j ..IH

.- ' __ . ..'•.':,' ttl... 117. 32 ~lIN

(----... HEV THERE]

337···
LIBR=A982 REF TIME~ 274 708 6 Calibration 1234

PV.···-E::I\!ERG\'-GAMI'1A
"'~E'\i

SPECIAL ANALYSIS
BRANCH EFrICIENCY

FRAC "FRAC
CPI'1 CORR

CI\ITG DECAY
DPM
NOW

ERROR
peT

PCI/SMP(
AT TZERO

i:\fil~?41

hO (
1. 58:2E+O:::, DAYS
59.54) 1.990000

4. C:.\20E+02 Df',\'S
88.03) 0039000

2. 718E+O;:} D/\'{::;
122 D6) 1.433000

136.47) 0.000001

LAMBDA= 4. 381E-06
1 00000 7272. 792

LAMBDA= 1. saOE-03
1. 00000 8028.696

LAMBDA= 2. 550E-03
1. 00000 3386. 192
1. 00000 430.360

DECAY= 9. 995E-01 41G
3.655E+03 s O. l3i~ 1. 647E+03

DECAY= 8. 390E-01 2G
2.059E+05 5 O. 12% 1. 10SE+OS

DECAY= 7. 420E-Ol lOG
2. 363E+03 s Q. 22% 1. 434E+03
4.304E+08 s 1.35% 2.612E+08

c; ~2 :i 3S~
:tf~5. fjO) O. 800000

LAMBDA= 5. 037£-03
1. 00000 2899. 1. 70

DECAY= 5. 547E-Ol 3G
3. 624E+03 5 O. 27% 2. 943E+03

l~'i q ~~:~ 0 :3
;ns' (

Lr. '::'.~,iF.:+Ol D(~\Y.S

279.21) 0.815000

1. :l 511:+02 1)/\''1'5
39140) 0.642000

1.. 102E+04 D.'\ \'5
~~l::.l . t)'q,) 1. 7 t:>8400

LAMBDA= 1,487E-02
100000 1453.986

LAMBDA= 6. 022E-03
1. 00000 1919.381

LAMBDA= 6. 290E-OS
1. 00000 1582.950

DECAY= 1. 756E-01 2G
1.784E+03 s 0.37% 4.578E+03

DECAY= 4. 943E-01 5G
2. 990E+03 s O. 29% 2. 724E+03

DECAY= 9. 927E-Ol 3G
8.951E+02 5 0.35% 4.062E+02

v 88 1. 066E+02 DAYS
898 898.00) 0.920000

:. ::::::} ~:, -: i 836. 10 ) 1. 000000

LAMBDA= 6. 502E-03
1. 00000 2129. 789
1 00000 1268. 734

DECAY= 4. 673E-01 BG
2. 315£+03 s 0.28% 2.231E+03
1.269E+03 B 0.29% 1. 223E+03

.~.. : .....,
;.n OU

O. 9t79200
1.000000

LAMBDA= 3. 608E-04
1.00000 1791.814
1. 00000 1565.447
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DECAY= 9. 587E-Oi 5G
1.793E+03 s 0.28% 8.426E+02
1. 565£+03 s 0.30% 7.356E+02



. i'f~~'" ~y"', _It;tt'-
,. it'I()l II i! ifl"" :::::
-, h"., "". • J. th,. (-----. HEY THERE!

t:'rr l' r Tr:r\tr 'f 1=C:
UHf I ! .~"'at J.':"'d 'J,..' J. !n t

..?

{'I V
..'fL•. I

i... rJ:~R=A982 REF TIME= 274. 708 b

1, 00000 St~l
Calibration 1234

oj; (~roup _ .
,; ~;,?:m pIt' .
." E:Lement ..
"" Tqpp COdf? ....

1098 * Time of count 26.699 2007 *
;;.~ ..y~ Ref-erenc e Gt"'lT.. . . . 274. '708 2006 or:

.~ Elapsed Live Ten,.. 117. 3167 {~

G! \/ .>:,. Dead Time Pet. . . . . 5.160334 *
(JRl * Background GMT ,... 1.811 2007 *
XX-6 -;,. standard GMT , 26.607 2007 *

; .!-' Days since TO.. 116.9906 *
SMPL * Time on 8:46 PST 26-JAN *

/~}r1PL ·11· Time of·P , 10: 43 PST 26-JAN *
!:198r.:~ '* Gdlc Time 15: 24 26-JAN-07 *

74159-207
detector ....

'r" ID .
" Geomet,·,{,j,
~,;. /i J. j, quo t. . .
;." Uni t of Al iquot .
" Data SheE't Unit;::. . . F'CI

.". ~-:nQpE! , . . . . L 00394::', -;~ Width slope .
Intercept. . . . . . . .. . .. , -.21.l·aOSb oli· Wicitr, off'set .

~ X**2 TERM. . . . -0. 15754654E-OS * Sensitivity .
NP: [7:673337. CSP 38 PEAKS

.. O. 010932 *

. " 0.0 *

. , .. 4. *

~,~~***~~***~,.*~~**********************.~*****************************************
~, FIT
O****'l'r'l!-
o 0.00
o 0.00
o O. 00
O**-r,..**~~

o O. 00
O****{~*

o O. 00
o o. 00
() 94. 10
o 0.00
o O. 00
o O. 00
o 0.00
o O. 00
o 0.00
o 0.00
o 15.90
o 0.00
IA. FIT
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o O. 00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00

ERR EFF
O. 10. 061
0.10.098
1. 60.214
:;" 00. 484
1. 10. 762
O. 1 100.
2. 1 100.
1. 9 100.
O. 9 100.
1. 5 100.
O. 1 100.

1~:. 0 100.
O. 2 100.
1. 3 100.

36. 6 100.
O. 3 100.

36. 2 100.
12.9 100.

:=:. 1 100.
ERR EFF

15.3100.
4.2 100.
0,4 100.

39. 5 100.
0.3 100.
5.6 100,

48.3 100.
0.3 100.

49.4 100.
7. 8 100.

60. 2 100.
0.3 100.

11. 5 100.
0.3 100.

CPt"!
1. 67E+04
1.62E+04
4. 29E+02
1. 28E+02
7. 48E+O~'?

7.27E-l·03
1. fJ;;':.!E+02
5. 55E+02
7. 92E+02
2. 09E+02
8. 03E+03
5. 83E-I'0 1
3. 39E+03
4. 30E+O~~

1.06E+01
2. 90E+03
9. 18E+00
1. 57E+Ol
1. 14E+02

CPM
1. 93E+01
8. 95E+01
1.45E+03
6. 34E+00
1. 92E+03
4. 85E+Ol
3. 67E+OO
1. 58E+03
4. 84E+OO
3. 37E+01
3. 17E+OO
2. 13E+03
2. 26E+Ol
1.79E+03

CHAN
21. 8
25. 5
33. 0
A":! ~..w. "j

50. ::-:1

59. 9
67. il
71. t.)
75. 0
85. 1
88. 2

lOS 1.
121. 9
1.36,2
142. 7
165. ~,

187. 7
1.95.6
198. 5

CHAN
203, ~l

638. 1

254.4·
278, L~

310. 0
390. 6
509. 7

6SS'. C?
689. ()
811. 7
818. 4
895. 9
910. 1

1 ~ 71 0
259

213~25

24-466
9418:39

6844

15(' It,
87732

853220

AREA

lEl5716
::168

:':1949

10500
170497

744
""1 r..: ' ,-"r..:..':..• ..J 1 J I

5690

~1t\?11

50483
1238

340047
1077
1847

13324

~I.L

1. .q 5
1.46
8. 08
1.40

2. ~~2

1 _11'"0\
..... ,I":"

2. 11
1. 97
2. 28
2.2/'
1. 89
FWHI"!
1..81
2, 04
2. 05
1. 71
2. 09

2. 88 249790
2. 61 2656

2. 96
3. 09
3. 13

529'71

25698

27771

18067

"7 ~~8520

1. 8278~·~ 1. 7 3. :38
18149876 1. 58
1 '+106~';OL]· 2. 32

le:.. 47530
9

·1·1.
46
4·t.

B4 9 89685
84 9E!96B2

66 14394565 3. S4 65151
66 14217309 2. 13 92856

/0-"C'.h,) ,

808 I()
817 7
888

50. ::.:!
c;c;> q

75. O.
Rr:.: .,
_::l. J.

ENRG LEFT WD BKGND FWHM AREA
21.6 18 12196278 2. 141954463
25.4 J8 12327187 1.621896731
32.9 32 4290842 1. 43 50326

912. ~:~

391.6 385 11 55014
511.0 506 8 31795

66.1. t,

105 3 101 10192962
122. 1 11-.8 8130959
136.4 132 9126581
143.0 141 6 81565
165.9 160 11128039
188. 1 185 6 60713
196,1 1.94 8 31354
199. 0 194 8 63708

ENRG LEFT we BKGND
203.7 202 ~ 51540
;255. 1 251 8 62861
279.2 274 10 67411
31'0. 9 308 6 34301

639. 7 636 ~ 18961 2. be) 430

690. 8
813. t,
820. :1
89EJ. (\

907
1. J. "7:3; ~.~ 1 1 t,? ~. 7'

""Ir:.:.

5

2
o
o

\."

()

o
o
o
6

,.,
l...:

10

I "'~l
.i•.~.,.'

18

!'l<. IT

"1. (~} 6
n~~ IT

:~H 0
2~l 0
23 0

····~D,- ,



,~, ....~ ·f (j i 332 ~; i :323 i .'
22E~;:~ J. 3 f:',C) i Ei~Jc:J 5ti i 330 1 57E+03 O. r:; i 00,_:.~ .:'.~ ,;. .~ .j ~)

:..:! •... f·' :l 60':';' 0 1 6()::; 1. () .,
1- L'i· I'" tt .-:.. ::Ir.:..· -i··..,~; :t 6()7' () ..,

;' 5E+OO 6Z: 8 100.. J . ~j;:'~ ...;J:;;,"';i .::.::'

., .~.- , 1C; :"l~ 1 '7()~' 1 : : 3\:?;:2, I~

24;~ 1. 70S' Ci
....,

CI6E~'C}O 4'7"l 0 1 00•... ,
~

_. .L ~~.' .. ...,.
(; 1

....,-,~. ,j. 1 E~~;?2
..-" ....~ 52 ~}t., 12.

•., ...,
1 4EJ8();::\ 1 o ..:t":~ 8 1 2~rE--+'03 (1 0-;; 100c,.....:.~::. J, .;:..:.;:.... i 1.:':" w·-1·...; ~.'

3E~
.-, 1 [~ t;r"l 0 ], 843 1 1 26Elt) ~'- 58 1 4·26

, 848 3 1 22E+O ., 7 .::; 1 00'..I - '...t. J. .I. ...

o 0.00 -
o O. 00
() 0. 00
o 0.00 -
o O. 00

---.. '!'-, 11 't....' ,~.,.- ~ ,. Ur lOr' t-1'!'"'" . r· n
~ \ r" , ..... '-, ",::::-'-)' (~.:i '. :J":::) h ..;- ,I'; -'-r.o'.j \. .1." I'. t' ....

..- /
4. 84-391E-03 ~·}E}

v--------PEAK---------v
~NERGY CPM XERROR

v------BACKGROUND------y
ENERGY CPM XERROR

y-·-----NET----v
CPt'1 ~':ERROR

37. 01
13. 03

3. 14·
O. 37
5. 87
O. 35

11. 74
O. 28
O. 30

i 0.4478
15.6178

113.4450
1453. 0573

46.1.910
1582.9454

22.2176
1791. 7867
1565.4230

n t067 O. 00t.,! .

O. 1287 O. 00
(. 1287 O. 00\.J.

() 2460 D. 00
,~ 3106 3. 31e::...

O. 0853 ~!8. 48.
O. 4260 1.5. 85
O. 0430 O. 00
O. 0532 28. q'""'""

1./.13. ()()

511.0C}
t,61. /:,0
91.1. 10

198.00
198.00

.277'.00

11 :'3. 20
1332. S()

o PEAKS REJECTED BY BACKGROUND

l"i- ~;.~. '~.)c;) j (j 5~)i~·S ]t~ 6:3
< 96. 1. 1 1. 5. 71.j·65 1 r) 9~I. c .. . ~.

< Cyt=jJ 00 1 1. :::-1. 5738 ~, 1 3.t ":1 '-

:~~~lS\ . i. r" 1, 4 ~~/ ... j . 303:;2 t,l
..., ...,.
...) :'

;:::1
.,

O~:·: 4·;::·1 50 1 6 ::~ Sf:lJ ..
!..~·l't~1 :i. ,SCj 1 !:·8;::L 03CJ t:{ (i :::6
., 2 . < ..,. ,-.,--; 6436 1. r'

.i. ,i. c:...r_. '. ::J ..
j, .t :~f:3 _ , 7 1 -rel 1 8"')<:;'-' C'. 28J ! c.. ," I

...~ ~'~ ..,.~ S3 1 56 r' 4-762 O. 3C,- ••.•I·~..f i;:;'" ::i

-""

·!~·"~~,·ic_l:i·{;.~'{i_{' ..H.;.**~Hi_fHi·_lHH'·~;.·f".;Hf_ ..i··I(·.;'i_*·~<_lf-.,.~.;;..;H,,·!;:"·~_r;.{;._i;.*.j'~****1HHi__i::·,·;...J';..*_l.i__l:.'~;.***-lHi·***·Ji-**************.

INTERFERING ISOTOPE ANALYSIS 1098 GLY 2 26.699 7 G- 6
~1~~****~~i~*******~********1~**~******1~*****~~***~~**~~*******~~*****************~~**: ~.

srANF TABLE SAVED IN GSTOR SAYS NATO NOT REGUIRED
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. 0C USED IN DATA REDUCTION OF SAMPLE 1098 GLY RUN AT 26. 699/2007

O. Ot:::~-l 28. 93-JWc,.

O. 0000 o. 00-. 1055 9. 84..:>.

O. 0-.. .... -·· o. 00,.~ i~)

O. :i.·~30 31. 59
(I, 0661 22. 6c;.' .-.
C/. 367"-i- 9. 04

i375. 0 iV/IN
CF~f"i ERROR

0. 3595 13. 96
0.0430 0.00
Cr. 1.60:1 :1.4. 78

1120.3
1173. 2
1238. 1
1332. 5

1461. 0
1586. 0
1591. ()
1729.6
1764·. 5

J. E; 11/2007.. OF
E!\!EF? J:~V (~P ~'.'~ ERF[H1~

51 1 C'
..., ,.,

106 3. 31c;.. ~1

~1.83. 1 O. 5t,62 1 s· 50
60S), :~; O. C-;'OC'i 5. 07•• _I ~

661 t:, O. ()8 E:,3 ;;;!8. 48
727. 2 O. •L 281 17. 80
846. ~."' O. 0625 O. 00~)

8(::,0. ii O. 105:::; 1 9. 95T

Q1 1 1 O. 4~:60 1 5. 85. ~

cl b8. 9 O. 3CJ63 28. 89
1- 001 0 O. a-' 16 69. 65t_ i

o. a{)

G. DO

'"l-::. :::-Jr":'., ...l. _J ~.. J

1.2.7'7

BACKGROUND FOR G~LI DETECTOR
CF~t·, =F~~FClP

O. 6224 50. 1.4-
O. 7505 ~22. L~t.)

O. 10b7 O. 00

o 20S7
O. 8e~,7

:i. i)Ei. C O. 1287
238.0 1.1958 29.75

295.2 0.4169· 19.60

..-

GELI STANDARD E~FICIENCY QC FOR DETECTOR G- 6 ON 1/26/ 7

HIGH RADIUl'i ST,l\ND!\RD LOItJ RADIU!"I STANDARD

NOR r~lf\L... I SED ;4/ L.E.NGTH IN I\lOR MAL I SED -, LENGTH IN;. I-

GM·r YEflR Cpr-1 ERROR f'1INUTEE.: GI''IT YEAR CPI"l ERROR MINUTES'
~.~ ~3~:r, '7'() 5 6 1 333cJ 1~., ·-0"'" -''':1 320. 990 6 1. 3895 15. 941 50.=:J ....,...:< I '-'.

~:~ i1 Ci or::., e, 1. 3~~ 1 E~ 1.
., C;'t'31. 6":1 32l 801 6 1. 3496 13. 162 25...J -1;::". 1 ...,.

:3 :::~;:?_ 74i, i':i 1 :::-;080 12. 674 24-. ~....,~ 821 6 1 339:::: 13. 918 22.'-J C:_l'::. •

~:~ :.~ ~3 8:~4 6 1. :31 1 L'~ 12. .. '\...,. ...J. 30 336. 876 6 1 3866 16. 427 40."':;,' .....'
.·',r·· . 660 1 338t) , ,..., 4 -. 1 1 1. 349. 900 6 1 1.1·000 17. 996 30.,_':. ~:aC;. I~ J, .....1. . '::; 1

iT ,:S3f.l ~? 1. :391:-1 '''l 53C~ 18. i"r.. 352. 766 6 1. 390;:;:: 16. 717 35.l.t::..• '-1',:1

lL 854
...,..

1. 'i380 1 1- 424 1.~6. NG 353. 774 6 1. :3305 13, 970 27.i

::1. 75~':j '7 , 43 ::,Lj 1.;72. 27S 24·, NG :~56. 784 I 1 3369 13. 4·77 23.... 0

'":)t'~ 76~2 '7 1. 4106 1 1.. 030 ;,:;~ 1. NG 4. 652 7 1 3440 13. 744 26.j ....... , J. I,",
;;.~~~j . 6C)7' -, 1 1.1·4·87 "I'":) 714 'J"') l\IG 20. 778 7 1 3707 13. "J·13 21. NG" '--.I. c.e.:..,

'. J ,C\VERAGE 1 322i~ o. ell ::J AVERAGE 1 354::, o. 025

CALIBRATION LINE FROM STANDARD FOR G- 6 OF 26.607 7
ENERGY= -0.248056 + 1. 0039451*CH + -1. 575465E-06*CH**2
FWHM =SQRT( -0 6836 + 0.010933*ENERGY) (C060= 3.726)

EFFICIENCIES FOR GEOMETRV XX 6 CALIBRATED 33.000 1990

E:t\~EFI~G"l /. EFFCY EhIERGV' ,; EFFCY ENERGY ,: EFFCY ENERGY I. EFFCY
5'::,. (} 100. 000000 130 0 100. 000000 350. 0 100. 000000 1500. 0 100. 000000
.S(~! . 0 100. 000000 1.4-0. 0 100. 000000 400. 0 100. 000000 2000. 0 100. 000000
F3C~ n 100. GOO000 1 SO. 0 100. 000000 500. a 100. 000000 2500. 0 100. 000000v

~JO. 0 100. 000000 170. 0 100. 000000 600. a 10O. 000000 3000. 0 100.000000
:r. ()('). 0 100. 000000 ;;!OO. 0 100. 000000 800. 0 100. 000000
:L .i.0. a 100. 000000 .-.. ..., ..... 0 100. 000000 1000. a 100. 000000c:.c:..V.

1 ~~::(:;,
(', 100. 000000 ~!~.O, 0 lOa. 000000 1200. () 100. 000000~,
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r·tAD TIME ~ 5, 16% ! ,.! It ":"Ir"\"" ..t ! 't. I '!tul \;
i..... J. ~/ i.... j , k... V

~IBR=A982 REF TIME= 274. 708 b Calib~atiDn 1234

,;:. Oroup " ' 1098.;:;· Time of count 26.699 2007 *
.. ~;afirpJ.e.. " ;.:~ ~c Re·PeT·enc:e GMT.. 27L1·.708 2006 -l-~

F 1 e ()i E~ n t . 4"Co E 1 a p sed L i ve Tin....... 1 :1.7. 3167 *
" '1 t;Pf! c:ode. GLY '!i- DE!<Hl Time Pet ... , . .. 5.160334 *
"~. rD. ..... 7l/·1.59-207 (JR) * Background GMT...... 1. 811 2007 *
~ GeDm~try. detector... XX-6 * Standard GMT........ 26.607 2007 *
':;' P,liquot. ., ~~. Da~!s ·::>ince TO... 116.9906 .!*-

.. Unit u~ Aliquot. SMPL * Time on..... 8:46 PST 26-JAN *
C:' Di,'-;:;2! Sh{~,,,,{; Units ... " .. , PCl /Si'lPL -i.e "f).me o~~f....... 10: 43 PST 26- ...JAN o!!•

.:' ~.... j.Lr.:3"r~':L... . . ~. .... f·7j982 -';:- Calc -rifHe... 10: 52 26-JAf\~-07 -r~

~**************************************************************************
~,;, ;:~1.c:rPt.I ..

r n t e T' c e pt. . . . .
,- /·H.L2 TERr1 .

1.003945 * Width slope.
- 248056 * Width offset.

-0 . .157':;'465"lE-O~; ~~ Sensitivitl~.

3E) PE/W,S

0.010932 -l'c

-.683575 oJ:!.

. 4. *

~\ FIT
0******
o 0.00
o 0.00
o o. 00
Q'IHH!-**-li'

o 0.00
O*****-ll'
o O. 00
o O. 00
a 94. 10
o 0.00
o 0.00
o O. 00
o 0.00
o O. 00
o 0.00
o O. 00
o 15.90
o 0.00
11.. FIT
o O. 00
o 0.00
o O. 00
o O. 00
o O. 00
o O. 00
o O. 00
o O. 00
o O. 00
o O. 00
o 0.00
o 0.00
o 0.00
o O. 00

ERR EFF
O. 10.061
O. 10.098
1.60.214
::.. 00.484
1. 10.762
O. 1. 100.
:;;:. 1 100.
l.9 100.
C~. 9 100.
1.::. 100.
O. 1 100.

12.0 100.
CI. 2 100.
1. 3 100,

36.6 100.
O. 3 100.

36.2 100.
1~:. 9 100.
3. 1 100.
ERR EFF

15.3 100.
4·.2 100.
O. 4 100.

39. 5 100.
Cf,3 100.
S. 6 100.

48.3 100 .
CI. 3 100.

49. 4- 100.
7. 8 100.

60.2 100.
O. 3 100.

11. 5 100.
e).::~ 100.

CPfvJ
1.67E+04
1.62E+04
4. 29E+02
1.28E+02
7. 48E+02
7.27F+03
1. 82F+02
5. 55E+02
7. 92E:+02

1. '7'2£+03

2. 09E+02
8. 03E+03
5. 83F+01
3. 39E+03
4, 30E+0~.2

1.06E+01
2. 90£+03
9. 18E+00
1.57E+01.
1, 14E+02

GPM
1. S-'3E+Ol
8. 95E+01
1. 45E+03
6. 34E+00

4. 85E+Ol
3. 67£+00
1.58E+03
4. 84E+OO
3. 37E+01
3. 17E+00
2. 13E+03
2. 26E+01
1.79E+03

88. 2
1. OS. 1
121.9
136.2
142. 7
165. :;:.
187.7
195.6
198.5

CHAN

CHAN

33. 0

~IS-~. 9
67.4
-1 'I ~. t:l

75. 0
85.1.

4·3.3
50. 3

,":11;: :::
C._I • ...J

21.8

39(\.6

203. ~~

509. 7
.::'38.1
65<7\,9

254.4
278.4
310.0

689. 0
811. 7
818. 4
895.9
910. i

, ,71 0

6844

87732
85322()

,.., 1 ~-l·"
&:;..... ~i~.. ::,

65151
92856
24466

9418~39

397213

10500
170497

744
225117

::;:,0483
1238

340047
1077
1847

13324
t~RE?-,

"'j' (;;'...::..r:... O.

5690
430

IB5716
568

3949
372

24S"'790
2656

2 #':) It ,., .. r,-, 1 "

~:. 92

2. 96
3. oS'
3. 13
2. 88
2. 61

2. 27
1.89
"FWHI"I
1.81
2. 04
2. 05
1. 71
2. OC?55014

8 31795

8 313::,4
8 63708

BII,GI··~D

·5) 51. 540
8 62861

10 67411
6 34301

46 18278217 2.38
46 1814987,~ 1. 58
·b6 14106::,04 2.3;;?
66 14394565 3, 54
i.:;b 1. ';:~2'17:1IJS) 2. 13
84· 9 896B5 ::'. 4~;;

8.:+ 9129c)8~~ 1. 4c'
101 10192962 8. 08
118 8130959 1.40
132 9126581 1.73
141 6 81565 2. 11
160 11128039 1.97
185 6 60713 2.28

LEFT WD BKGND FWHM AREA
18 12196278 2. l4195'l.f+63
18 12327187 1.621896731
32 4290842 1.43 50326
41 6203969 2. 34 15016

262

654 1.:1 52971
687 7 28520
808 1.0 25698
817 7 18067
888 16 47530
907 9 27771

l1i~2 1.7 24954

194
LEFT

202
251
274
308
385 11

·506

255.1

EhIRG:
21.. 6
;,~S. 4

59. t:)

c:,7. 4
71. 6

5(:,2

85. 1.
E;fJ 2

lOS. 3
1.2.;-2. 1
13,~). '1'
143. ()
165. 9
188. 1
1. 96. 1
19<;". 0

ENRG:
203. 7

::12. 9
·~·3. 2

279. 2
310. 9
391.. b
511. 0

661. 6
690, 8
813. 6
820. '3
898. 0
912. 2

2
'2

()

()

o

a
6
.:~

6

~.. ·I ~.: L t

:)

Ll·

1 :::'

.19

;:3 0
~~':', (;

2':? C;
:;;() Cl
~-: r:
...;) ... .J

3~;2 0

';--J'.'._"-



~3 . • f <
8:~t,;5t.; 1:330 . ~, .J 57E+03 O.

,.,
100. 0 O. 00de:, "') .!. ~J

::-3. ·-')1:;)
::;~~~:3 J to , ... - () 2. 75E+OO t..'r;.~.

r-; < 0 r " 0 O. 00c .. t..>t.l / (~ J. \.. U.

:-:1 _ I .t: :~:42 '1 709. r'. ,.., 06E+OO 4S·. u 1 ()(). 0 O. 00.. .. ' ••t· c.:.
L1. ...~ .M', 1 -4·f~80~:' 1833 c' ., ;-:TE+03 [1 ':l .,

00. 0 O. 00j ,-,~ .I. ~.' of.

4. 58 1 i~28 • j .... ~ .'1 ,-~ ~. ./ 22E+01 " t, 1. 00 . 0 O. 00~o··ro . ...:>

16 22f]~~1

'J c:~ .M

.;. '.''/,:;:,0,... c_._

1 r:'~ ....,. '";.'
-'....1(:...--.1

..... ~.83._, t.t

() 13~32 S
C' J.609 () 1603 10 11~~~·~

1(-·

'. ~, :. I

38 0 18S0.0 1843 11 2689
,,r-', -'-·," .. _...!."I,_-......~....~..• t··,'~.. ,' f. r\1 ~'-3!:'("'r·.. -,_ I! r-; ""''''''1~"'~ '-,
-' '" r- ....... - r- - j I .....;.. ;-., .......-,-...... ~-t,.l...·.; -i'"'~~. ,!

.,_\ .-)•• "f' '. ._,~••. , ,_,. '_1 ~ .'... ~.' .. ~ _ •• _ • _

( .

BACKGROUND INFO 1098 GLY 2 26.699 7 G- 6 BG DATE 1.811 7
.. '.c ~ ~;~ ~ ~,. ~~ -t~ -tH'- 'ri-~ 10: '* of:· icc**-1::- -i:~"H:,C*~.<-.;:;. -t!. ·n· -J." * oj". '** -1': 'R"Po-'k -ii- .i\+.j;"*-jo': ol,. *' -l'''';';' 1:**' -!~t,,1;' *'R- -l;--l<-** -1:;.* ~J-*" *-l-~'* ***'1:-*******. '"

v--------PEAK---------v
ENERGY CPM %ERROR

v------BACKGROUND------v
CPM :~F.RRtJR

y------NET----v
CPl"! i~ERROR

37, 01
13. 03

3. 14
O. 37
5. 87
0, 35

11. 74
O. 28
O. 30

10,4478
15.6178

113.4450
14:::·3.0573

4·6. 1910
1582.9454

22.2176
1791.7867
15b5.4230

O. :tC)67 O. 00
O. 1287 O. 00
O. 1287 O. 00
O. 2460 0, 00
'" 3106 "~ 31"-. ..t,

O. 0853 28. 48
O. 4·260 15. ,.,~

o::J

O. 0430 O. 00
r' 0532 28. 93_I,

1c18. 00
19800
::J'~O (In
~I .. ,j,.,

~)11. 00

3, 13
CI.37
~j. 58

1 ~) 0':)
...... ••....J

C. ~3S

11. 5j

:j 9!.? 1.1 15. 7465
j c,1S' 00 11::'1. 5738
;:';-:"S'. 15 1453 3032
~:\i.1. O:~J, 48. 5016

:~42. 99 10.5S45

j.173.17 1791.8297 0.28 1173.20
:3~2. 5:3 1565.4762 () 30 1.332.50

o PEAKS REJECTED BY BACKGROUND

INTERFERING ISOTOPE ANALYSIS 1098 CL'y' 26. 699 7 G-' 6

~·~~,***********~·***i~************************************~~********************...
SPANF TABLE SAVED IN GSTOR SAYS NATO NOT REQUIRED
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....-.~. pc USED IN DATA REDUCTION OF SAMPLE 1098 .",
co':' GLY RUN AT 26. 699/2007

28. 93
O. 00
9. 84
O. 00

31. S9
22. 69
9.04

0.0532
0.0000
3.1055

O. 1130
0.0661
0.3674

1. :::::75 (I 1'-1 H~
CPM ERF<OR

O. 35'7'5 13. 96
0.0430 0.00
O. 1603 14.78

1173.2
1238. 1
133'2. 5
1337.7
1461 0
1586.0
1591 0
1729.6
1764.5

b OF 1 811/2007
ERROF Er-.lERGY

Sli 0 2.3106 3.31
583.' O. 5662 19. 50
609. ~ O. 9957 5. 07
661 0 tJ, 0853 28. 48
727.2 0.1281 17.80
846. C O. 0625 O. 00

911.1 0.'1·260 15.85
968. 9 O. 3063 28. 89

1001 0 0, 0716 69. 65

(). 622~, SCi. 14

Bl'·,C;~\GFl.OUi\ID PDF:
I:P~i EPnC1P

0.7505 22.46
O. 1067 0 00
0.5077 15.50
O. 1287 CJ. OC>
1 1958 ;?9. 75
0.2460 C'. 00
0.4169 19.60
O. 2057 23. S3
O. 8857 1. 2. i7

Itj·3.0

351 9
::f38.4

(~\

...._-~

GELI STANDARD EFFICIENCY Be FOR DETECTOR G- 6 ON 1/261 7

HIGH RAD I ur·-! 5Tf\NDf-'lR D RADIUr-" STANDARD

NORI'1AL I SED :':
CPI'" ERROR

1.389515.941
1.3496 13. 162

i2(). 76~1.

I\lOR f'lAL I SED :':
CF1 r'1 ERROR.

333E~ " -) 583J..c:.••
; 321E! 1 l. 981.,.
1 3080 ·-, 674,.le....

1 31 1if 1--' ,.... -,lj
~ c.:. . ...:J ,r •..,I-

1 :::j386 13. 4 ~3:1

j, 3913 12. ~~30

1 4380 ·1. ,q·:=?4.l.

1- 4-> .... II · .., .....;re
. ~::l'" l.~ . =- J _'

1. 41.06 1. 1. 030
1. i~487 13. 714
1 3227' O. 013

LENGTH IN
MINUTES

.'-1 "'j.......,oJ.

30.
1. 1.1.

18. NG
46.NG
24. NG
21. "··.IG
22.NG

GMT YEAR
320, 990 6
321.801 6
322. 821 6
336. 876 6
349. 900 6
352. 766 6
353. 77LJ· 6
356. 784 6

4. 652 7
20. 778 7

AVERAGE

1.3393
1. 3866
1. 4000
1.3902
1. 330::.
1.3369
1.3440
1.3707
1.3545

13.918
16. 4·27
17. Cj>96
16.717
13.970
13.477
13.744
13 . .,·13
0.025

LENGTH IN
MINUTES

SO.
2S .

40.
30.
35.
27.
23.
26.
21. NG

CALIBRATION LINE FROM STANDARD FOR G- 6 OF 26. 607 7
ENER9V~ -0 248056 + 1 0039451*CH + -1. 575465E-06*CH**2
FWHM =SGRT{ -0.6836 + O.010933*ENERGY) (CObO= 3.726)

~F~ICIENCIES FOR GEOMETRY XX 6 CALIBRATED 33.000 1990

r~ j\.t F.:n()"/ '.> EFfC"'{ ENERGY W/ EFTCY ENERGY ., EFFCYi. i. I.

~>='. c~ 100. 000000 130. 0 lOa. 000000 350. 0 100. 000000
6('';. 0 100. 000000 140. 0 100. 000000 400. 0 100. 000000
8eL 0 100, 000000 150. 0 100. 000000 500. a 100. 000000
::}\). 0 100. 000000 170. 0 100. 000000 600. 0 100. 000000

100 0 100. 000000 ~~oo. 0 :1.00. 000000 800. a 100. 000000
1 ~;. D, Ci 100. 000000 220. 0 100. 000000 1000. a 100. 000000
t :~(). 0 100. 000000 ;25(i. 0 100. 000000 1200. 0 100. 000000

EI\IERGY ~': EFFCY
1500.0 100.000000
2000.0100.000000
2500.0100.000000
3000.0 100.000000
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f '\

.- \. -.//

1-", t,

'/

,..

C)

PJ.J... ENEI~G\' cpr"! :;~ERF:

21 616659 -,.,- .. n 1-1. /0::.'. ~' .
..-,1:: 1,·161 ;:"'7 ' ~, 0 1c'. ".:..-J . 0,,:

:::/ ~" 9 .q·;::!8 c:;-,. 1-:)<=-- -:: l C)

.!~. J'l 'J 2 1 ...,-;- 99 5. 0--r ...... ~ ~.. I

~.~, 50. 2 74·7. 8~2 1 1
J.

c· :j~' q ·7~·7;~:1. -"'r-": Ci. 1." ,":"

7 67. 4 181 78 2. 1.
c 71 b 555. 3.l~ 1 q
~-'

C? 75. 0 791 SO 0. t;'
.{ I' es. t 20E~. S5 '1

~,J. '...;
< 1 88. 2 802F.1. 18 O. 1...
12 lOS. 3 58. 3::! 12. ()
.. ,....~ 122. 1 3385. ,..~ f"'.~ O. -.,.I.w 0,,_ c~.

, ~ 1:'36. ,!j. 4·30, ~., 1
..,

J.. ~t· ....... \0...'

1 ::~
, 4--::' 0 1 0 45 37. 0,I. ~'.

1t. 16::,. 9 289f:. 54· O. "':i
\0.,1

L ,; 188. 1. .... 1
,..,

36. 27. c
J.8 196. 1 '1 S. ' ~) 13. 0"- 0<::_

1c' 199. 0 1 i "';Y 45 3. 1.; .L:-J.

2C· 20:::. I 1 9 ~" 1 5. ~,

","1- ..:..'
"J i ~255 1 oei 50 4. -,
.:.:_ J. ~004" t:';

2;'2 279. ~'''i 14::;:;1. 06 o. Lj.,~~ .
.~, ,-, :::ao. .-, ti. 3,e,· ~q :;:::::...-J ",r ...:J ••

~2l! 3tj'l 6 1 Cj'l p SEl O. :1_.'.
~2::~ 51 1 0 46. 19 5. '1'
""'If 639. -7 -,

6~" 48.
,..,

.:::..0- ~"l . ..;J
~,..,

661 6 1 58;;i~. 95 O. :-j';'':' ,I

~)EJ 690 Ei '1. 8L~ 49. L~

29' 813 b 33. 6tJ '7. 8
30 820. -, ~:> 17 60. -,

~1 --..'. t:.::.
I",_! 89EL n 21 29 19 O. :j...'.~. ,l '--~

32 912. --, ~-\ 22 1 1 -:'t;;.. c::.c:.. "- I

I'''.~~ 1 173. -,I 1791 79 O. -',
.... ,1.,...i (::.- -,
~::4 <

3:::J~? 5 1565. 4~! O. "•1, ...:.
:]::. 1609. 0 2. ""I:: ''''' 8{ _J O~.

~;'{t.:: 1 71 0, c' -, 06 49. 0J. ? c.::..
37 1835. J.j. 1268. 3El O. ..,

--'
--1f"'l 1850. 0

1 ,..,
17

..,.
6'''~~ ~~. {

f\C 2;::28

f"c228
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228
258

Afn241 s

Cs136
Cdl09s

.. Co 575
Co 57s

Fe 59
C-:;136 Ce139s

Cs.136

Sb125
8n113

Hg203s
, ... Co 60p

. . . . .. Sn 11.35
, La140 Rui06 Na 22

, ... Cs137'

Co 60p
Lai.40 Y 88s

Cs 134·+ Co 60s
Co 60s

Y 88s



.,'-

i--\
. \ _/

r.:.; t,: Ef\~ERGY CF~r·'i :-:'ERR~ f'"

, 21 61tj659. 72 C~ . ,
~ ,.

....,
2::'. 416167. 62 O.GC ,.

.J 32 q 428. 97 1 f::•

LJ· 4":> r" , 9<:;) ::1- G-.I, e: ~
,=__ I'

t: 50. 2 74·7. 8~~ 1 1-'

59. ::.I -..,~-,.. .... \
'7S~ 'J. Jc' / c. (;:':.

..,.
67 . .~, 181 78 2. 1-I

8 71 t·, -r::- 3·l j- 1 r'~

::J •• :::J • -:r

9 75. 0 791 Sr1 O. q.-
1.(, 85- 1 ...:trt~ 55 1 ~,c.. u ·.i.

1. 'I 88. 2 8028. 1E! O. 1J.

1.2 lOS. 3 58. 3~3
. ...., 0,L <-:...

I r:l
~ ""'-J j ....,~,,.:; ....

82' O.
~,

L,-,' c:..<=... ~~JW~. c',

lA 136. 4 430. 31 1 ,~

~)

1 5 1. 43. 0 1.0, 4::) 37 0
16 165. 9 2898. 54 O. ...:'
J l 188. 1 9. lEi 36. 2..
.1.8 1 96. 1 1 5:-

. .., 1 -, ()Clc:.. ... ~.
1. 0 199. 0 1 1:l. 4~~ 3, '1

I ,.
~~C} 203.

•.,
1° 3 LI· 1 5. 3.' J.

"j. 255. 1. 89. 5(> 4. ~:c_ !

'"""I"'" 279. "') J 453. 06 O. il·~::. (::..~. c:..

~23 310. 9 CL 3l'~ "'Jq c
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Gamma Spectrometer ~ ....:iency Calculation
",--//

GElI05JRPOLYNOMIA. _ J7.XLS

4.000 I

I

10000

3.5003.000

1000

K.V

2.000 2.500

Spline Dala

log KeV

.00

Polynomial Fit to Counting Data

1.500

y. O.93242Jl· 13.J8SS16l(~ ... 76.357900x' - 216.40072U ... 303.80geZJx - 167.972044

- Segments between spline dala

-...... 0 Original Counting Data

"'b
r-.....

k

"

0.1

10

10.0

0.800

%Oev 0.600

from
Spline 0.400

0
-2 D200
2 !i
2 .,.

0.000·
·5

.,
.9

2 -0.200
5

-7 -0.400
1
1 -0.60D
0

#DIV/C! -0.800
0 1.000

#DIV/O!

Polynomial
Coefficients

x5 =
x4 =
x3 =
x2 =
xl =
xO =

1----"--'- -...."-"'''' ... -

Ralio
New/

Old

EFF.DATE
13·Feb-D7

~;~\!iat,%~'ill #DIV/O!

!1:~~';\~ #DIV/O!

L09%Eff
-0.311
-0.065
0.085
0.215
0.315
0.451
0532
0577
0601
0609
0.591
0.561
0527
0.423
0.348
0.136
0.007
-0133
-0.276
-0.439
-0.619

L09keV
1699
1.740
1.778
1.613
1.845
1903
1.954
2.000
2.041
2114
2.176
2230
2279
2396
2.477
2.699
2.845
3000
3.146
3.301
3.477

keV %Eff
50 0.4B649
55 0.82151
60 1.21659
65 1.64145
70 2.06564
60 2.82714
90 3.40193

100 377915
110 3.98893
130 4.06610
150 3.89851
170 3.63962
190 3.36290
250 264967
300 2.22693
500 1.37492
700 1.01663

1000 073539
1400 0.52950
2000 0.36353
3000 0.24040

Snline Values

Deleclo G5 100 mL Jar
Geomelry JR Shelf 0

Sid 1.0. {GLY)1098-2
Filename GElI05JRO.EFF

line %Eff %Eff 'I'oEff
KeV ~ %SD of ·/oEff LogKev Loq'l'oEff

59.50 1.17960 2.02599 1.775 0.072
BB.OO 324372 2.27651 1.944 0511

122.10 4.14596 1.69503 2.067 0.616
16590 3.76315 1.90970 2.220 0.576
279.20 2.26520 1.33595 2.446 0.355
391.70 1.76571 1.06263 2.593 0.247
661.70 1.12740 0.46637 2.621 0.052
896.00 0.75941 0.66633 2.953 -0.120

1173.20 0.63B24 0.91666 3.069 -0.195
1332.5 0.56174 0.34106 3.125 -0250
1636.1 0.39959 1.09476 3.264 -0.396

#DIV/OJ #NUMI #DIV/O!
},~:~.....,;.- 1>-.,,'< 3.477 -0.620

avg
(shaded cells are manual enlry, all others are calculated)

Generation of Spline Points from Polynomial Equation
%Efl
Prey
Calib

--------------------------_._-----
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AANALYTICS
tilsotope Products Laboratories Company

(-\".LD.9 if!? lecd lZ-/Z7hb jf~'1&1
"j' CERTIFICATE OF CALIBRATION

Standard Radionuclide Source

74159~207

100 mL Solid in Wide Mouth PPi Parkway Jar

1380 Seaboard Industrial Blvd,
Atlanta, Georgia 30318
Tel 404·352'8677
Fax 404·352' 283 7

www.analyticsinc.com

Customer: Eberline Services / Richmond, CA
P;O.·No.: 00003890, Item 1
Calibration Date: 01-0ct-200S 12:00 EST Grams of Master Source: 0.01515

This standard radionuclide source was prepared using aliquots measured gravimetrically from master
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The
gamma-ray emission rates for the most intense gamma-ray lines are given. Analytics maintains
traceability to the National Institute of Standards and Technology through a Measurements Assurance
Program as described in USNRC Regulatory Guide 4.15, Revision 1, February, 1979, and compliance
with ANSI N42.22-l995, "Traceability of Radioactive Sources to mST." Density of solid matrix 1.15 glee.

Master Uncertainty, %

Gamma-Ray Half-Life, Source* This Source Type Calibration
Nuclide Energy (keV) Days IPs/gram IPs Ul\ Ull U Method

Am-241 59.5 157860 1990.0 0.33 1.46 2.99 4TT 15;'

) Cd-l09 88.0 462.60 189000 2863.9 0.57 1.70 3.59 HPGe
Co-57 122.1 271.79 94570 1433.0 0:34 1.30 2.69 HPGe
Ce-139 165.9 137.6 133800 2027.5 0.35 1.10 2.31 HPGe
Hg-203 279.2 46.61 295300 4475 0.40 1.10 2.34 HPGe
Sn-113 391.7 115.1 185600 2812.4 0.42 1.10 2.35 HPGe
Cs-137 661.7 10983 116700 1768.4 0.70 1.20 2.78 HPGe
Y-88 898.0 106.60 ' 455400 6901 0.50 1.10 2.42 HPGe
Co-60 1173.2 1925.4 226900 3438 0.60 1.10 2.51 HPGe
Co-60 1332.5 1925.4 227000 3440 0.90 1.10 2.84 HPGe
Y-88 1836.1 106.S / 481200 7292 0.90 1.10 2.84 HPGe
*Master Source refers to Analytics' B-isotope mixture which is calibrated quarterly.

Calibration Methods: 4n LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer,
IC "IOllizatiorrehamber. 11m:ertailtty:-U -Relative eXjjanaedUricertciliity;k ='2~--see-NISTTecfuiical N6te- 1297, "buideiiiles
for Evaluating and Expressing the Uncertainty ofNIST Measurement Results."

Comments:
This standard will expire one year after the calibration date.

QA Approved:

Source Prepared 'by: ' 'l\},,-=-~.---"Jj)~';...;\f\/'v\:..;'~'~_..~....;..._'' _M.DJ/ta.~dmc:zst
__ ;,M.::::~ I

End of Certificate

Date: /2. -21 -0£

Corporate Office

24937 Avenue Tibbitts Valencia, California 91355 271
LaboratDry

1380 Seaboard Industrial Blvd, Atlanta, Georgia, 30318
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'LIVE TIME-----v (----- HEY THERE!
hi')"'; !'"!"''r Tel t"h 1"'\ Tri'
!\ltJ r.: i r ... r:.!~\.. J. J::J

/~) ii.-*·lf·*****i~*****~·******ofi-**{~*********************************-l!'**~~*************1<

"-/""~098 GLY 2 G-5 XX 3.735 7 82. 08 MIN 1, 00000 8M 140
LIBR=A982 REF TIME= 274.708 6 Calibration 1234
+'·~;'~;'-!;'*4;.-s;'4;'-f;'-l."******-!;'-!;'*-i=;'******'>,i-****-i-;'**************************'*'***1"<-***';:;'********

PV,-ENERGY-GAMM?>.
KEV

SPECIAL ANALYSIS
BRANCH EFFICIENCY CPM CORR

FRAC FRAC CNTG DECAY
DPM
NOW

ERROR
peT

PCI/SMPL
AT TZERO

59 (

(:d 10'7'
88 (

.-. c--'\.. D ., {

1.22 (
1:-:J6 (

166 (

!-'[g203
2.79 (

Sni 13
392 (

1.. 582E+05 DAYS
59.54)1.990000

103.00) 0.000195

4. 620E+02 DAYS
88.03) 0.039000

2. 718E+02 DAYS
122.06) 1.433000
136.47) 0.000001

i.376E+02 DAYS
165.80) 0.800000

4. 661E+Ol DAYS
279.21) 0.815000

1. 151E+02 DAYS
391.40) 0.642000

LAMBDA= 4. 381E-Ob
1. OOOPO 1387.748
1.00000 6.986

LAMBDA= 1. SOOE-03
1.00000 4828.082

LAMBDA= 2. 550E-03
1.00000 2835.379
1.00000 352,439

LAMBDA= 5. 037E-03
1.00000 2942.688

LAMBDA= 1. 487E-02
1.00000 1701.308

LAMBDA= 6. 022E-03
1.00000 1771.873

DECAY= 9. 996E-Ol 41G
6.974E+02 5 0.65% 3. 143E+02
3.582E+04 72,06% 1.614E+04

DECAY= 8. 684E-01 2G
1. 238E+OS 5 0.26% 6.421E+04

DECAY= 7. Bb8E-01 lOG
1. 979E+03 5 0.36% 1. 133E+03
3.524E+08s 1.98% 2.018E+08

DECAY= 6. 227E-01· 3G
3.678E+03 5 0.32% 2.661E+03

DECAY= 2. 470E-01 2G
2.087E+03 s 0.42% 3.807E+03

DECAY= 5. 6i7E-01 ~~

2. 760E+03 s 0.39% 2.190E+03

C5137 1. 102E+04 DAYS
661.64) 1.768400

LAMBDA= 6. 290E-05 DECAY= 9. 941E-Ol 3G
1.00000 1185.723 6.70SE+02 s 0.521. 3.038E+02·

Y 88 i.066E+02 DAYS
898 898.00) 0.920000

1836 (1836.10) 1.000000

Co 60 1.921E+03 DAYS
1173 (1173.21) 0.999200
1333 (1332.48) 1.000000

Co 58 7. 130E+01 DAYS
1674 (1674.80) 0.005000

LAMBDA= 6. S02E-03
1.00000 1797.892
1. 00000 997.985

LAMBDA= 3. b08E-04
1.00000 1268.566
1. 00000 1121.734

LAMBDA= 9. 722E-03
1.00000 1.354

272

DECAY= 5. 426E-Ol 8G
1.954E+03 5 0.35% 1.622E+03
9.980E+02 s 0.39% 8.285E+02

DECAY= 9. 666E-Ol SG
1.270E+03 s 0.411. 5.916E+02
1.122E+03 s 0.371. 5.227E+02

DECAY= 4. 009E-Ol 4G
2.709E+02 83.091. 3.044E+02



DEAD TIME = 5. 43%
NO EFFICIENCIES

LIVE rIME------v (----- HEY THERE!

(-~ ****************************************************************************

\-j-~H)98 GLY 2 G-5 XX 3. 735 7 82. 08 MIN 1. 00000 8M 140
LIBR=A982 REF TIME= 274.708 6 Calibration 1234
~**************************************************************************

***************************************************************************
* (';roup. . . '" . 1098 * Time of count 3.735 2007 *
of! Sample. .. 2 * Reference GMT. 274·.708 2006 *
~~ El ement. . . . . . . * Elap s ed Li ve Tm. 82. 08334 *
-l"i- TIJpe code. " GLY * Dead Time Pet. 5.433948 *
~~ ID. ., 74159-207 (JR) * Background GMT. 1. 811 2007 *
-f:- Geometry, detector. XX-5 * Standard GMT. 356.784 2006 *
* Aliquot. 1. * Days since TO. 94.02733 *
* Unit of Aliquot... SMPL * Time on. 9:38 PST 3-JAN *
* Data Sheet Units.. PCI ISMPL * Time off. .. 11: 00 PST 3-JAN *
* Library. A982 * Calc Time. 11:05 03-JAN-07 *
***************************************************************************
* Slope. 1.00297 * Width slope. 0.006600 *
~~ Intercept... I' 0.341194 * Width Qffset. 1.023502 *
,:'r XfH~2 TERM. .. -0. 16058478E-05 * Sensitivity. " 4. *

NP: [7,67]140. GSP 22 PEAKS

****************************************************************************
PK IT ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF K FIT

1 10 27.0 24 11 10945 2.84 49263 26.6 6.00E+02 0.60.118 0******
2 1,0 29.7 24 11108955 3.73 41357 29.3 5.04E+02 1. 70.158 0 0.00
3 0 59. 3 55 8143401 1. 38 113911 58. 8 1. 39E+03 O. 6 100. 0 0.00
4 0 72.0 69 6121707 3. 52 12978 71.4 1. 58E+02 4. 3 100. 0 0.00
5 0 87.9 83 10188982 1.92 396287 87.3 4.83E+03 0.3 100. 0 0.00
6 0 102. 7 100 5 76133 1. 83 573 102. 0 6.99E+00 72. 1 100. 0 0.00
7 0 121.9 116 10139285 1.79 232719 121.2 2.84E+03 0.4 100. 0 0.00
8 0 136.3 132 8100019 1.76 28927 135.6 3.52E+02 2.0 100. 0 0.00
9 0 165.7 160 10106427 1.45 241509 164.9 2.94E+03 0.3 100. 0 0.00

10 0 255.0 251 7 47400 1. 57 7357 254.0 8. 96E+01 5. 1 100. 0 0.00
11 0 279.0 273 10 57557 1.59 139600 278.0 1.70E+03 0.4 100. 0 0.00
12 0 391.5 384 12 454512.06 145415 390.3 1.77E+03 0.4 100. 0 0.00
13 0 510.9 506 9 262813.08 3904 509.5 4. 76E+Ol 7.7 100. 0 0.00
14 0 661.5 653 13 38113 2.21 97330 659.9 1.19E+03 0.5 100. 0 0.00
15 0 813.6 808 9 16681 2.78 3080 811.9 3. 75E+01 7.8 100. 0 0.00
16 0 897. 9 890 13 26953 2. 57 147548 896. 2 1. 80E+03 O. 3 100. 0 O. 00
17 01173.1116415152202.93 104-1-301171.5 1.27E+03 0.4100. 0 0.00
18 4 1326.0 1315 24 9838 4.88 4996 1324.5 6.09E+Ol 6.6 100. 0101.00
19 4 1332.6 1315 24 6484 3.27 92077 1331. 1 1. 12E+03 0.4 100. 0 0.00
oK IT ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF K FIT
20 0 1472.81469 8 4900 3.04 196 1471.6 2.39E+00 63.3 100. 0 0.00
21 0 1674. 2 1672 7 2998 2. 42 111 1673. 4 1. 35E+00 83. 1 100. 0 0.00
22 0 1835.9 1826 18 3476 3.95 81902 1835.5 9.98E+02 0.4 100. 0 0.00

FWHM=SGRTC 4. 62563E+00 + 4.59348E-03 *E)

****************************************************************************.

v------NET----v
CPM I.ERROR

v------BACKGROUND------v
ENERGY CPM I.ERROR

'.
BACKGROUND INFO 1098 GLY 2 3.735 7 G- 5 BG DATE 1.811 7

~"-') \:j.;~*****.~*********************************-l"i-****************{l'*******************'

,-~/- ......

v--------PEAK---------v
ENERGY CPM I.ERROR

27e;- 05 1700.7107 O. 42
-., .'-.1 • D!

279.00 0.1650

273

0.'00
6. 51

1700.5457
4·6.9675

0.42
7. 76



O. 52

O. 37
0.41

1185. 7209
1268, 552S
11;::1,7216

0, 00
O. 00
0, 00O. 0226

O. 0238
0,0319

661.60

1332.5Cj
1173.20

:.-•.

661,53 1185.7448 0.52
1173.13 1268,5845 0,41
1332.57 1121.7441 0.37

o PEA~S REJECTED BY BAC~GROUND

(~)

\ ,~,*i:;'-l:"*'::C**':H~*******-i:~*****************-lHH:-*********1"*******************************'
INTERFERING ISOTOPE ANALYSIS 1098 GLY 2 3.735 7 G- 5
******************************************************************************.
SPANF TABLE SAVED IN GSTOR SAYS NATO NOT REGUIRED

C)

274



·.-.....

GC USED IN DATA REDUCTION OF SAMPLE 1098 GLY RUN p,T 3. 735/2007

.. BAC~-<.GROUND FOR GELl DETECTDR 5 OF i.811/2007 i 109. 7 MIN
:::::NERGY CPI'1 ERROR ENERGY CPM ERROR ENERGY CPM ERROR

-
)~,

62. 0 O. 0533 24. 57 511. 0 O. 5911 6. 51 1120.3 0.0389 37. 04
92. 0 O. 3626 15.36 583. 1 O. 0845 25. 20 1173.2 0.0319 O. 00

143.0 0.0460 22. 16 609. 3 O. 0675 18. 68 1238. 1 0.0135 O. 00
:LB6.0 0.2620 9. 81 661. 6 O. 0238 0.00 1332. 5 0.0226 O. 00
198.0 0.0955 48.90 727. 2 O. 0290 O. 00 1377.

...,. 0.0257 O. 00I

238.6 O. 2377 17.58 846. 0 O. 0429 37. 08 1460. 8 0.2340 15.94
~?7Cf. 0 O. 1650 0.00 860. 4 O. 0351 O. 00 1586.0 O. 01.31 O. 00
~;95. 2 O. 0440 35.89 911. 1 O. 0753 16.21 1591. 3 0.0321 O. 00
338. 4 0.0675 29.91 968. 9 O. 0342 41.29 1729.6 0.01.45 O. 00
3~;L 9 O. 0657 25.86 1001.0 O. 0411 12.40 1764.5 0.0358 29. 32

GELI STANDARD EFFICIENCY GC FOR DETECTOR G- 5 ON 1/ 3/ 7

HIGH RADIUM STANDARD LOW RADIUI"I STANDARD

NORMALISED ., LENGTH IN NORMALISED % . LENGTH INI.

GMT YEAR CPM ERROR MINUTES GMT YEAR CPI"I ERROR MINUTES
266. 961 6 0.9007 11. 629 24.NG 113.737 5 1.0563 5.691 26.
280. 799 6 O. 9242 10. 775 21- 115.895 5 1.0268 6.707 21.
2Er7.775 6 0.9498 9. 989 ~...,. 120.831 5 1. 0112 5.396 22~c::. I •

29/+.983 6 O. 9280 10.393 22. 123. 895 5 1. 0173 6.576· 33.
302. 004· 6 0.9613 12.304 25. 127. 778 5 O. 9253 8.428 21.
30EL 831 6 0.94·78 11. 553 30. 163.023 5 1. 0185 6.233 'J'"'... ..:l.

316. 042 6 O. 9484 10.955 28. 262.653 5 O. 8772 2.731 "''Jc:. ....

3;.22. 802 6 0.9300 11. 471 24. 361.604 5 O. 9753 4.215 14.
336. 793 6 0.9493 10.484 ..,.., 120.933 6 O. 954Ll· 3.970 23.

C~)
c:.. ....

356. 784· 6 O. 9351, 11. 500 22. 130. 842 6 1.0028 5.576 21.
AVERAGE O. 9415 0.013 AVERAGE O. 9987 0.040

CALIBRATION LINE FROM STANDARD FOR G- 5 OF 356. 784 6
ENERGY= 0.341194 + 1.0029696*CH + -1.605848E-06*CH**2
FWHM =SGRT( 1.0235 + O.006601*ENERGY) (C060= 3.134)

EFFICIENCIES FOR GEOMETRY XX 5 CALIBRATED 33.000 1990

ENERGY % EFFCY
55. 0 100. 000000
60.0 100.000000
80.0100.000000
90.0 100.000000

100.0100.000000
110.0 100.000000
1.20. a 100. 000000

ENERGY % EFFCY
130.0 100.000000
140.0 100.000000
150.0 100.000000
170.0 100.000000
200.0100.000000
220.0100.000000
250~0 100. 000000

ENERGY /. EFFCY
350. 0 100. 000000
400.0 100.000000
500. 0 100. 000000
600. 0 100. 000000
800. a 100.000000

1000.0100.000000
1200. 0 100. 000000

275

ENERGY /. EFFCY
1500.0 100.000000
2000.0 100.000000
2500.0 100.000000
3000.0 100.000000



.-.
-lHr·;~-l-;'**ir-l"*~--j,"**********-lr**-li-**********·:!-*****-l"i-**"*·~·*1-;'*******"c********-li-******{:;-*-lMc-*·

GLY G'STOR 140

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Co 57s
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Co 575
NO GEN... .. .. .. Cs136 Ce139s
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sn 113
Ac228 . . . . . . . . . . . . . . . . . . . . . . . . .. Hg203s
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . Sn113s·
Ac228 Th228 " La140 Ru106 Na 22
NO GEN... . . . . . . . . . . . . . . . . . . . . . . . . . . ... " Cs 1375

'-

r -.

)
PIJ, ENERG" CPM 'l.ERR

:
1 27.0 600. 16 O. 6\

-" ,.., 29.7 503.85 1. 7c:..
'":) 59.3 1387.75 O. 6~

4 72.0 158. 11 4. 3
S 87. 9 4827.86 0.3
6 102.7 6.99 72. 1
7 121.9 2835. 16 0.4
8 1.36.3 352.41 2. 0
9 165.7 2942.24 O. 3

1,0 255.0 89.63 5. 1
b 11 279.0 1700.55 0.4·

1.2 391.5 1771. 55 O. 4·
b 13 510.9 46.97 7.8
b 14 661. 5 1185.72 O. 5

15 81.3.6 37. 52 7. 8
16 897.9 1797.54 O. 3

1-. 17 1173. 1 1268. 55 O. 4u

18 1326.0 60.87 6. 6
b 19 1332.6 1121. 72 O. 4

20 1472.8 2.39 63. 3
21 1674.2 1. 35 83. 1.
22 1835.9 997.79 0.4

COMMENT
NO GEN .

NO GEN .

NO GEN .

NO GEN .
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'" Am241s

Cdl09s

La 14·0 Y 88s
Cs134+ Co 60s
. . . . . .. Sb 124
. . . . .. Co 60s

Co 58
Y 885



5. 47j~ LIVE TIME------v <:-----. HEY THERE!

r-~ ****************************************************************************
~-/~.098 GLY 2 G-5 XX 2,698 7 79.73 MIN 1.00000 8M

LIBR=A982 REF TIME= 274.708 6 Calibration 1234

~"~~*-}"-l;--l-"~--1;~-l-~*************************************************-ll'****************

Ph-ENERGY-GAMMA
JJ.EV

SPECIAL ANALYSIS
BRANCH EFFICIENCY CPM CORR

FRAC FRAC CNTG DECAY
DPM
NOW

ERROR
PCT

PCI/SMPL
AT TZERO

?'lin241 1. 582E+05 DAYS LAMBDA= 4. 381E-06 DECAY= 9. 996E-Ol 41G
59 ( 59.54) 1.990000 1.00000 1428.094 7. 176E+02 5 O. 65i. 3. 234E+02

1 ()4 ( 103.00) 0.000195 1.00000 12.242 6. 278E+04 48.711. 2. 829E+04

Cdl09 4. 620E+02 DAYS LAMBDA= i. SOOE-03 DECAY= 8. 698E-Ol 2G
88 ( 88.03) 0.039000 1.00000 4993.817 1. 280E+05 s 0.26;' 6. 631E+04

Co 57 2. 718E+02 DAYS LAMBDA= 2. 5S0E-03 DECAY= 7. 889E-Ol lOG
122 122.06) 1. 433000 1.00000 2911.862 2. 032E+03 s O. 36i. 1. 160E+03
1 ....... ' ( 136.47) O. 000001 1.00000 374. 934 3. 749E+08 s 1.90;' 2. 141E+08.•. ".)0

CE,139 1. 376E+02 DAYS LAMBDA= 5. 037E-03 DECAY= 6. 260E-01 3G
166 ( 165.80) O.BOOOOO 1. 00000 3039.084 3. 799E+03 s O.32i: 2. 734E+03

:.._-) -19 203 4. 661E+Ol D~~YS LAMBDA= 1. 487E-02 DECAY= 2.S09E-Ol 2G
2"79 ( 279.21 ) 0.815000 1. 00000 1760.702 2. 160E+03 s O.41i. 3. 879E+03

:3n 113 • 151E+02 DAYS LAMBDA= 6. 022E-03 DECAY= S.712E-Ol SG.l..

~{7"l"".) ( 391. 40) O. 642000 1.00000 1810.482 2. 820E+03 s O. 401. 2. 224E+03.......'(;...

(51.37 1. 102E+OLj· DAYS LAMBDA= 6. 290E-05 DECAY= 9.94·2E-Ol 3G
, , '"' ( 661. 64) 1.768400 1. 00000 1193.985 6. 752E+02 5 O. 51i~ 3. 059E+02o C:J r-'::"

Y 88 i. 066E+02 DAYS
898 ( 898. 00) O. 920000

lB3b (1836. 10) 1.000000

Co 60 1. 921E+03 DAYS
1173 (1173.21) 0.999200
1333 (1332.48) 1.000000

LAMBDA= 6. 502E-03
1.00000 1832.369
1.00000 1020.414

LAMBDA= 3. 608E-04
1.00000 1285. 599
1.00000 1127.579

277

DECAY= S. 463E-Ol 8G
1.992E+03 s O. 35;' 1.642E+03
1.020E+03 s 0.39% 8. 414E+02

DECAY= 9. 670E-Ol 5G
1.287E+03 s 0.411. 5.993E+02
1. 128E+03 5 O. 37i~ 5. 253E+02.



TH1E :: LIVE TIME------v (----- HEY THERE!

545'1.00000 8M79.73 MIN72. 698G-S XX

Krq ::-rTrrorl'"'rllcI'lIi:C:
i\il.J tr I .t,-, it ~ '-\oJ

r~ ****************************************************************************'.~.

- ~Q~ G'l V ~
J, L' 10 ... i c:.
~lBR=A982 REF TIME= 274.708 6 Calibration 1234
-l'"~-:'";'c***';Hi-~~*****"*************************************************************

"~'~*-l'~***********************************************************************
~ Group.. . . . . . . . . . . . . . . . . 1098 * Time of eount 2.698 2007 *
of:' E"jamp 1 e.. , . , , . .. . . . .. 2 * Referenc e GMT... . . .. 274. 708 2006 *
J~. El ement , , * Elap sed Li ve Tm. . . . . 79.73333 *
* T'Jpe code GLY * Dead Time Pet.. . . . . . 5.473227 *
-)~, ID 74159-207 (JR) * BackgT"ound GMT...... 1.811 2007 *
~. Geometry, detector........... XX-S * Standard GMT......... 356.784 2006 *
'R- Aliquot....... 1. * Days since TO........ 92.98962 *
* Unit of Aliquot SMPL * Time on 8:45 PST 2-JAN *
"r.:. riata Sheet Units.. . pcr /SMPL * Time of.p~ " 10: 04 PST 2-JAN *
.~~ Lib~ary 4 ••••••• A982 * Calc: Time......... 10: 11 02-JAN-07 *
***************************************************************************
.j" S lop e. . . . . . . . . . . . . . . . . . . .. 1. 00297 * Wid t h s lop e. . . . . . . . . . . . O. 006600 *
.~:. InteT'cept"........ 0.341194 * Width off-set.... "... 1.023502 *
';;' X~Hi-2 TERr'1... , ..... -0. 16058478E-05 * Sensitivity......... 4. *

NP: [7,67]545, GSP 20 PEAKS

****************************************************************************
PK IT ENRG LEFT WD BKGND FWHM AREA CHAN

1 3 27.5 24 1.2 17234 3.08 62512 27.1
2 3 31.3 24 1.2116364 4.44 40753 30.9
3 0 59.4 55 8144052 1.37 113867 58.9
4 0 72. 0 69 6120950 3.73 13957 71. 5
5 0 88.0 83 10188292 1.97 398156 87.4
6 0 103.7 101 6 91074 1.08 976 103.0
7 0 122.0 116 10138747 1.87 232155 121.3
8 0 136. 4 132 8 98799 1. 59 29893 135. 6
9 0 165. 8 160 10105457 1. 41 242281 165. 0

; n 0 255. 0 251 7 47152 1. 55 6844 254. 1
11 0 279. 1 273 10 57147 1. 60 140339 278. 1
12 0 391.6 384 12 45216 2.07 144330 390.4
13 0 511,0 505 10 28809 3.62 3988 509.5
14 0 661.6 654 12 35690 2.20 95202 660.0
15 0 813.6 808 9 16597 2.91 3251 811.9
16 0 898.0 889 13 26817 2.5S 146073 896.3
17 0 1173.2 1164 15 15339 2,90 102507 1171.6
18 4 1326.0 1315 22 9733 5.00 4791 1324.6
1. 9 4 1332.7 1315 22 6010 3. 14 89907 1331. 3
PK IT ENRG LEFT WD BKGND FWHM AREA CHAN
20 0 1835.9 1826 18 3397 3.89 81346 1835.5

FWHM=SGRT( 5.00380E+OO + 5.68646E-03 *E)

CPM
7. 84E+02
5. l1E+02
1. 43E+03
1.75E+02
4. 99E+03
1. 22E+Ol

. 2. 91E+03
3. 75E+02
3. 04E+03
8. 58E+Ol
1. 76E+03
1. 81E+03
5. OOE+Ol
1. 19E+03
4. 08E+01
1.83E+03
1.29E+03
6. 01E+Ol
1. 13E+03

CPM
1. 02E+03

ERR EfT
0.60. 125
1.80. 184
0,7 100.
4.0 100.
0.3 100.

48.7 100.
0.4 100.
1. 9 100.
0.3 100.
5. 4 100.
0.4 100.
0.4 100.
8. 1 100.
O. 5 100.
7'. 3 100.
0.3 100.
0.4 100.
6. 8 100.
0.4 100.
ERR EFF
O. 4 100.

'" FIT
0******
o 0.00
o O. 00
o 0.00
o O. 00
a 0.00
o 0.00
o O. 00
o 0.00
a O. 00
o 0.00
o O. 00
o 0.00
o 0.00
o 0.00
o 0.00
o 0.00
0130. 00
o O. 00
V, FIT
o 0.00

~*****************************************************************************i
?ACKGROUND INFO 1098 GLY 2 2.698 7 G- 5 BG DATE 1,811 7

:~.~*******.~******************************************************************~

·--------PEAK---------v
ENERGY CPM XERROR

v------BACKGROUND------v
ENERGY CPM XERROR

v------NET----v
CPM XERROR

R""I-:"
j \,j. -;< l'

1760. 1005
50.0158

c.: 3. 1194.0061
;~;fJ. 12Ei5.61"71

O. 41
8, 14
O. 51
O. 41

279.00 0.1650
511.00 0.5911
6€:.1.. 60 O. 0238

278

0.00
6. 51
0.00
O. 00

1759.9354
49.4247

1193.9823
1285. 5851

O. 41
8. 24
O. 51
0.41



13~2. 72 1127.5900 0.37
Q PEAKS REJECTED BY

1332. 50
BAC~\GROUND

O. 0226 D. 00 1127. 5674 O. 37

r') ~*****************************************************************************~
, ~Ii\ITERFERING ISOTOPE ANALYSIS 1098 GLY 2 2.698 7 G- 5
. - '. '.·,,:-;'c';~*·I~***-rdHH-;·*"*·******-I::-**************i-'********************************-1",,****** ~~

SPANF TABLE SAVED IN GSTOR SAYS NATO NOT REQUIRED

279



..-.
at USED IN DATA ~EDUCTION OF SAMPLE 1098 2 GLY RUN PIT 2. 698/2007

BACIA.GROUND FOR GELI DETECTOR 5 OF 1. 811/2007 1109. -, MIN/

~-, ::::NEHGY' CPM ERROR ENERGY CPM ERROR ENERGY CPM ERROR
" J-, 62. 0 O. 0533 24. 57 511.0 O. 5911 6. 51 1120.3 0.0389 37. 04

92.0 O. 3626 15.36 583. 1 O. 0845 25.20 1173. 2 0.0319 O. 00
lLi3.0 O. 0460 22. 16 609. 3 O. 0675 18.68 1238. 1 0.0135 O. 00
If}t1. 0 o. 2620 9. 81 661. 6 O. 0238 0.00 1332. 5 0.0226 0.00
1c;~8. 0 O. 0955 48. 90 727. 2 O. 0290 0.00 1377.7 0.0257 O. 00
~'I"'J ':.~ L. O. 2377 17.58 846. 0 O. 0429 37.08 1460. 8 0.2340 15.94:::... ....Jc,. '.-I

279.0 O. 1650 0.00 860. 4 O. 0351 0.00 1586. a O. 0:131 O. 00
"'1C} t: "") O. 0440 35.89 911. 1 O. 0753 16. 21 1591. 3 0.0321 O. 00~:p I -J. c:.

338.4 O. 0675 29. 91 968. 9 O. 0342 41. 29 1729.6 0.0145 O. 00
351. 9 0.0657 25. 86 1001. 0 O. 0411 12. 40 1764. 5 0.0358 29. 32

GELI STANDARD EFFICIENCY QC FOR DETECTOR G- 5 ON 1/ 2/ 7

HIGH RADIUM STANDARD LOW RADIU/"I STANDARD

NORMALISED .,. LENGTH IN NORMALISED 'I. LENGTH I',.
Gf"IT YEAR CPM ERROR MINUTES GMT YEAR CPM ERROR MINUTES

'2.66. 961 6 O. 9007 11. 629 24.NG 113.737 5 1.0563 5.691 26.
280.799 6 O. 9242 10.775 21. 115.895 5 1.0268 6.707 2l.
287. 775 6 O. 9498 9. 989 27. 120. 831 5 1.0112 5.396 22.
2~)L.L 983 6 O. 9280 10.393 22. 123.895 5 1.0173 6. 576 .-..-.

..J..:l.

30;:. 004 6 O. 9613 12.304 25. 127. 778 5 O. 9253 8.428 21.
30[.'1. 831. 6 O. 9478 11. 553 30. 163.023 5 1.0185 6.233 33.
316. 042 6 O. 9484 10. 955 28. 262. 653 5 O. 8772 2.731 .-..-.

~..:J.

'~~J
322. 802 6 O. 9300 11. 471 24. 361. 604 5 O. 9753 4.215 14.
33r~. 793 6 O. 9493 10.484 23. 120.933 6 O. 9544· 3.970 23.
356. IEl4 6 O. 9351 11. 500 22. 130.842 6 1.002E: 5. 576 21.

AVERAGE 0.9415 0.013 AVERAGE O. 9987 O. 040

CALIBRATION LINE FROM STANDARD FOR G- 5 OF 356.784 6
ENERGY= 0.341194 + 1.0029696*CH + -1. 605848E-06*CH**2
FWHI1 =SGRT( 1.0235 + 0.006601*ENERGY> (CObO= 3. 134)

EFFICIENCIES FOR GEOMETRY XX 5 CALIBRATED 33.000 1990

ENEHGY ./ EFFCY ENERGY ./ EFFCV ENERGY I. EFFCY El\lERGY % EFFCY'n ,..
55. 0 100.000000 130. 0 100. 000000 350. 0 100.000000 1500. a 100. 000000
60.0 100. 000000 140. 0 100.000000 400. 0 100.000000 2000.0 100.000000
80. 0 100. 000000 150.0 100.000000 500.0 100.000000 2500. 0 100. 000000
90. 0 100. 000000 170.0 100.000000 600. 0 100.000000 3000.0 100. 000000

100. a 100.000000 200. 0 100.000000 800. 0 100.000000
). 10 a 100.000000 220. 0 100.000000 1000. 0 100.000000
120. 0 100. 000000 250. a 100.000000 1200. a 100.000000

'-~ "--
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'~:,';:.':i-·i~~f-*-l"<-**,*·*·):1-**,*·*******-¥~*,'i-******{:'**·li-{:'*****~~**{'~*****f.;'*******{l·************';;'-l!'f.r****;

1U9D 2 GLY GSTOR 545
<-i··r;"';'~':i··lt~t"~·~************·*****-lr****{'~-lr*ol';'**********-li.*·~*********oJf-******,*·***********oJ!"'-·'~;

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... , Co 57s
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Co 575
NO GEN... . . .. . . . . . . . . ... ..... . . . . Cs136 Ce139s
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Sn113
Ac228 ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Hg203s
................................ , Snl13s
Ac228 Th228 .. . . . . . . . . . . . . . . . .. La140 Rul06 Na 22
NO GEN ' . . . . . . . . . . . . . . . . . . . . . , Cs137s

~-~) PI-<, ENERGY CPM 'l.ERR
1 27. 5 784. 02 0.6
2 31. 3 51lo 12 1.8
"'I 59.4· 1428.09 O. 7,;;

4 72.0 175.04 4.0
~ 88.0 4993. 60 0.3
6 103.7 12.24 48.7
7 122.0 2911. 64 0.4
8 136.4 374. 91 1.9
9 165.8 3038. 64 0.3

10 255.0 85. 83 5.4
b 11 279. 1 1759.94 0.4·

12 391. 6 1810. 16 0.4
b 1 ':' 511. 0 49.42 8.2~-..J

b • Ll. 661.6 1193.98 O. 51 •

15 813.6 40. 77 7 ~.......
16 898.0 1832.02 0.3

b 17 1173.2 1285. 59 O. 4
18 1326.0 60. 08 6.8

b 19 1332.
..,

1127. 57 O. 4I

20 1835.9 1020.22 O. 4

COMMENT

NO GEN .

NO GEN .

281

. .. Am241 5

· .... , Cd109s

La140 Y 885
Cs134+ Co 60s
· . . . . .. Sb 124

AgilO Co 60s
· . . . .. Y 885

.~
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Gamma Spectromete. .IIclency Calculation

, .....,
l,.-J

GELIOI JRPOLYNOMI, ~. JXLS

y. 0.380207;·5.4 '6658' + 30.S4048fhc'. 85.18183SJ? + 1t6.5269r4x - 61.466132

I'olynomlal FlIlo Counllng Dala
DelIcto G1 100 mL Jar

Geometry JR Shelf a EFF. DATE
SId 1.0. \GLY)1098-2 13-Feb-07 1.COO

Fllenam GElI01JRO.EFF
%Oev 0.800

line %Eff %Eff from 0.1300
~ ~ %SOof %Eff LogKeY Log%Eff Spline

59.50 5.26277 2.08009 1.775 0.721 1 0.400

66.00 4.96567 1.00931 1.944 0.600 -4
122.10 4.36276 0.11444 2.067 0.642 5 0.2ll0

,lj
165.90 3.11316 0.41218 2220 0.493 0 ~ 0.000
279.20 1.74771 0.67692 2.446 0.242 -3 ! -0.200391.70 1.29164 0.36942 2.593 0.111 1
661.70 0.60214 1.77639 2.621 -0.096 4

-0.400696.00 0.53442 0.52998 2.953 -0.272 -7
1173.20 0.45116 2.08065 3069 -0.346 3 ..0.600
1332.50 0.39547 2.64735 3.125 -0.403 3
1836.10 0.26669 1.87047 3.264 -0.571 -2 -0.800

'DIVIOI #HUMI ,oNIOI #DlVIOI -1.000
3000 3.477 -0.796 0 t.OOO

avg liD/ViOl
(shaded calls are manual entry, all others are CBlculated)

i.!CO 2.000

Log K.V

2.500 3.000 3.500 4.000

100001000

K.V

100

""
Sl!!gmentl betwe!" cpnne dala

""- o ,~unang.o~ r- _

'" b""
'"

""-
b

Spline Dale

O.t

'0

10.0

.--~--~~---------~---_._------

Polynomial
Coefficient.

'. ". J:... ,\~l
J,' < :,l-«

I '~,' ,&~ _I -".. ,'.~' ", ;"'~';""'!"'J:i~.J;~.

x5=
x4=
x3 =
x2=
xl =
xO=

Ralio
Hew/

Old

_J1U IIDIVIOI

£&WLki 'DIVIOI

aam /lDIV/OI

'ELi: /loIVlOI

Log%Eff
0.656
0.696
0.719
0.1'31
0.736
0.729
0.710
0.684
0.656
0.596
0.536
0.483
0.433
0.308
0.225
0.003
-0.138
-0.288
-0.436
-0.603
-0.797

L09hY
1.699
1.740
1.776
1.813
1.845
1.903
1.954
2.000
2.041
2.114
2.176
2.230
2.279
2.398
2.477
2.699
2.845
3.000
3.146
3301
3.477

keY 'Y.Eff
50 4.53269
55 4.96120
60 5.23609
65 5.38659
70 5.44124
80 5.35704
90 5.12692

100 4.83508
110 4.52730
130 3.94493
150 3.44963
170 3.04357
190 2.71277
250 2.03112
300 1.67826
500 1.00580
700 0.72806

1000 0.51550
1400 0.36649
2000 0.24971
3000 0.15960

SDllna Values

Generation of Spline Points from Polynomial Equation
%ErJ
Prey
Calib

L- .__ ..... . ._.
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1. (;1393

1.148!.7,2

1.15912
1. 15380

1. 14328
1. 13810
1. 13296

1.02637
1. 02219
1.01804

1.03059

of ",I'""'\-,.n""'7
.:. . .:.::::../ OJ

1. 12282
1. 11782
1. 1.1286
1. 10795
1. 10308
1.09825

1.00985

i. 093Lj·/
1.08872
1.08402
1.07936
1. 07473
1. 07015
1. 06560
1.06110
1. 05663
1. 05220
1. 04780
1. 04345
1.03913
1. 03484

0.96862
0.96505
0.96152
O. 95800

1.00580
1. 00195
0.99813
0.99434
0.99058
0.98685
0.98315
0.97947
0.97583
0.97221

0.94083
0.93747

O. 95452
0.95106
0.94762
0.94422

536
538

434·

530

510

534
532

444·

L:~60

.ci-62
46Lj·
466

514
516
518
520
522
52-1·
526
528

474
476
478
480
4·82
484
486
488
490
492
49.11
496
498
500
502
504
506
508

468
470

448

4'"=!'. -....0

438
440

450
452
454
4·56
458

1.52536

1. 5441.2
i.53469

1. 51615
1. 50706
1.49806
1. ...... 8918

1.39024

1.42173
1, ~·1372
1. 40580
1.39798

1. 36752
1. 36011
1.35278

1. 37501

1.. 2~'b87

1. 34·553

1.38258

1.48040
L 47172
1.46315
1. 45L~67
1.44629
L 43801
1.42982

1..33836
1. 33126
1.. 32424
1. 31729
1. 31041
1.30361

l.29021
1.28361
1.27708

1.25161
l.24540
1.23925
1. 23316
1. 22713
1.. 22116
1. 21525

1. 18652
1. 18094
1. 17541
1. 16993

1.20360
i. 19785

1..27062
1.26422
1.25788

1. 19216

':1-26

392

396

/. { ;'
~'1' J. 0

418
4·20

376
378

:346
34·8
=150

~344

34()

364

3.b8
::.370

358

384

328

332
3:34

:-374

......' -.
~G.\;;:;;'

380
382

336
~-.,....

....iwO

:-~98

4C)()

402
4C\...q·

424

428
430

422

406

410
412
414
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,.... r; ~",-~.-~

.. ::.~, :•.}~.:J -;...:,

-a,.8S'?5J.
8..q·53C)

-! 8::: 131

j.72642

1.91853

1,88856

, , ".' .' ~.::.:.. ._:,-t-.:::l'''' J.

;:~. 3~?422

1. 7:4888

..._.08382

: -71L;·13

1.66712

1.64528

1.69005

1.57314
1. 583C)6

~c: j i:;

22C)
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31. c3
320

304

" 4bOSt;

" .-'~ ,"',.~ ..,.
.....'. ;'::'::';.'.,J J .....,.

of '..,-,.•. C.:C::

11 t-.
~!. 18

.; ,"1.
,:.'-:.'.....

1.20

198 2.59732
196 2. 6~!528
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l\NALYTICS
~-Isotope Products Laboratories Company

~~)-Lf)!d 1/7 leed /],,/z7Iob ;I~.~i11
0' CERTIFICATE OF CALIBRATION

Standard Radionuclide Source

7-4J59..207
100 mL Solid in Wide Mouth PPi Parkway Jar

1380 Seaboard Industrial Blvd.
"Atlanta, Georgia 30318
Tel 404-352'8677

Fax 404-352'2837

www.analyticsinc.com

Customer: Eberline Services / Richmond, CA
P.C.No.: 00003890, Item 1
CalihrationDate: 01-0ct-2006 12:00 EST Grams-ofMaster Source: 0.01515

This standard radionuclide source was prepared using aliquots measured gravimetrically from master
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The
gamma-ray emission rates for the most intense gamma-ray lines are given. AnalYtlcs maintains
traceability to the National Institute of Standards and Technology through a Measurements Assurance
Program as described in USNRC Regulatory Guide 4.15, Revision 1, February, 1979, and compliance
with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST." Density of solid mat::rix 1.15 g/ce.

Master Uncertainty, %
Gamma-Ray Half-Life, Source* This Source Type Calibration

Nuclide Energy (keV) Days iPs/gram iPs ul\ UB U Method,..----\
,~j Am-241 59.5 157860 1990.0 0.33 1.46 2.99 4nLS

Cd-l09 88.0 462.60 189000 2863.9 0.57 1.70 3.59 HPGe
Co-57 122.1 271.79 94570 1433.0 0.34 1.30 2.69 HPGe
Ce-139 165.9 137.6 133800 2027.5 0.35 l.10 2.31 HPGe
Hg-203 279.2 46.61 295300 4475 0.40 l.10 2.34 HPGe
Sn-113 391.7 115.1 185600 2812.4 0.42 1.10 2.35 HPGe
Cs-137 661.7 10983 . 116700 1768.4 0.70 1.20 2.78 HPGe
Y-88 898.0 106.60 - 455400 6901 0.50 l.10 2.42 HPGe
Co-60 1173.2 1925.4 226900 3438 0.60 1.10 2.51 HPGe
Co-SO 1332.5 1925.4 227000 3440 0.90 l.10 2.84 HPGe
Y-BB 1836.1 10B.S ( 481200 7292 - 0.90 1.10 2.84 HPGe
*Master Source refers to Analytics' B-isotope mixture which is calibrated quanerly.

Ca.Iil)rationMethods:4Tr LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-RaySpectrometer,
IC - Ionization Chamber. Uncertaility: U - Relative expanded uncertainty, k =2. See NIST TechnicalNote 1297. "Guidelines
for Evaluating and Expressing the Uncertainty of-NIST Measurement Results."

Comments:
'I'1Iis standard will expire one year after the calibration date.

QA Approved:

End ofCertificate

Date: /2-2.1 -0£

Corporate Office 286
Laboratory

1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318
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ERROR
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PCI/SMPL
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... , ~:·\t.~;~2E-1·-~='~· l):':!YE; L~;~f"'1j]I)/:,==: ~'!-. :3~31E-()6 DECt~Y== S-\,9t!'5E-01 4:i.G
~;S~'. :;,q.) 1. SJt?OOOC) 1. ()(.1()O(;J:,:<t88, 1(;?7 3. 110E+03 s I:;. 22~'~ 1.402E+03

7233 947 1.855E+05 s O. 14% 1.006E+05
2GDECAY= 8.303E-Ol
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". /

1.. OO()Ct(.:

1.. ()(.lCJO(l

DECAY= 7.289E-01 lOG
2808.347 1.960£+03 5 0.33% 1.211E+03

334.789 3.348E+08 s 1.96% 2.069E+08

C·l, c~O()OC)()

L..Ar·'1B tl l.:...= ~:

1.. C'()(;()C:

G37E-03
21~28. 383

DECAY== 5. 355£-01 3G
2. 660E+03 s O. 37% 2. 238E+03

4-. 661E+C)1 I.}(.\V'S
r.....· -\./,.... (i -'1 ,....
...1. ~).:, :;:) ........'\.-i

u:l..l"m DA::' 1.
1.00000

·<~87E-·'J2

852. 962
DECAY:: 1. 582E-01 2G

1.047E+03 s 0.69% 2.979E+03

_.. j.i. 1.\.:'

....':.. "'. ::~ c;l .1 [~. (J j

Li\!·'i:'3D?~::; .::,
1. C)()O(iO

G22E-O:'1 DECAY= 4. 740E-01 5G
1.695E+03 s O. 50% 1.610E+03·

j.. 1 C)2E"r,:.)i~ Dfl V'S ~.'-\t·1EDr'-\== ::i
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DECAY= 9. 922E-01 3G
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898.(0) O. 920000

LAMBDA~ 6. S02E-03
1. 00000 1043. 850
1. 00000 549 271

DECAY= 4. 466£-01 8G
1. 135E+03 s O. 52i~ 1. 144E+03"
5. 493E+02 s O. 50% 5. 540E+02

60 J, 921E+'03 DAYS
1. 00000 879.756
1.00000 768.477

DECAY= 9. 563£-01 5G
8. 805E+02 s 0.49% 4. 147E+02
7.685E+02 s 0.481. 3. 620E+02
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·;i· ~~l~DUp. . . 1098 ~~ Tim~ of COUT1t

S2ffiPle. 2 ~ Refe~eT)Ce GMT...
~lemen~. ~ Elap"e~ Live Tm.
Tijpe code GLY * Dead Time Pet ...

.,' ~: 743.59--207 (JR> * Backgro~Jnd GMT.
i)f.·Qrnf.~tT'lJ! dete::tor~. XX-..l .}-;. StandaTd Gtv~T.

i\l:i(.1UDt. . 1.. 0 Dat,fs since TO...
~T'"! 1. t 0 f ;, J i quo :~. . ;311P L_ ,;!. or i me 0 n.
lJat~ Sheet t)ni."ts PC), 1'5MPL ~ Time off ...
~ ... :~b·r·ary. . A982 * ~alC Time ..
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;\ :- lnt":T'cept.
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-0 1.79"79892E-05 ~~ Sensitivity.
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~\ FIT
O-l!-*****
o 0. 00
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o O. 00
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o o. 00
o O. 00
o o. 00
o 0.00
o 0.00 _.
o o. 00
o O. 00
o 0. 00
V. FIT
o 0.00
o o. 00
o o. 00
o 0.00
o O. 00
a O. 00
o 0. 00
n 48. 00

EFr
100.
100.
100.
100.
100.
100.
100.

ERR FFF'
O. 10. 107

""i' -;
l • J

ERF~

C}.7
31. 0
67. 8

CI. 5
24·.6
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1. 51 E+04·
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3.05E+01 15. a 100.
9.81E+00 60. 1 100.
2 13E+03 0. 4 100.
1. 43E+Ol 24.2 100.
7. 50E+O:l ~.. C) 100.

1. 05E+Ol
4. 64E+OO
1.09E+03
1. 05E+Ol

CHAN

33. 0
38. 1

.-.., ~,

bJ. . ...;:;

88.1.

2,'7'8.6

C;-3. 0
49. 8
cq ~
..J,. ::J

67. 2
71. 0

26. 2

122. 0

101.6
109.7

136.4
143. 7
157.5
165. 8
187. 1

300.3

391.5
4·12.9

310. 5

CHl'lI\!
255. :to

279. 0

86(13

564
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21.27

1274

3706
• 1 q"'l.t ..... __

,";P:-;'.
5941

~:2234

L~L~r120

8,/8865

1C)356~,

~~. 77
2~ 4i

~" -i·7

....... ~11c:.. '"i"~.

3, 58

4.4-0

2. -19
4. 33

2. 99

2 96

3. 24
2. ~16

8 c:~7~i85 2. 58

8 5151.4 3. 79

7159708

71.1008£:1
101.44865

;.?022581..:;

-~ • .n .-.-.
'.. ..:~ .:::-.:.0.;-:-.:.. _-;

77

::.07

18S
, ?~,

1:32
1.t~ 1
150
1b0

30E;
385

L~!"! WD BKGND FWHM

~i 1. 0
81..3

4S". ry

3E. \J

136, it

88. 1
101. 6
109. 7
122 0

187 2

27Q. 1
300. 4
310. 6
391. Ci

4 1 ':( 0

'''i

"...·1'

".... !-.

4

.::;.



·...-.. .. :':';";' ~")

" ,," ~'." ":' ~ #

'. :~.".; ,.'

'r.:..

"'f'. "'Ot:~Vt} "1'1..). V

2. 8';'E~Oi S.:. \c.:,
lVI...I.

l(;O.
100.
100.

lJ

o
o

a

V. tIt,.,'

0.00
O. 00
0.00
0.00

0.00
O. 00
O. 00
O. 00
O. 00
0.00
FIT
0.00

o
o
o
o
o
o
I:
o

100.
100.
100.
100.
100.

EF'F
100.

O. 5
E:.. 2
4t:J. 1

O. :;,
17.2

O. 5
ERR

4.00E·+OO

1. 16E+01
5. 49E+02

CPM

8. 80£+02
1.32E+Oi
2. 29E+OO
!~. 68::+02

CHAN

It74. ~~

1839.2
1354.2
1333. 9
131.1. ··7
1195.4

1853.6

lLt·j,S

16G25. ()('

6. 08

-:' "',:',"'""'j
-.; .......JC-.

LEFT ftJD BKGI'W
1eso ., 36\)t.;·

El\fRG

~ 1332 3 1325 ~.7" ~2202

~; J""17"::~. 1. 1 J../::)::: lE:: 3J. /.t,()1.

~? 0 1352 b 1347 },4 12889
3~; 0 183~ 3 1830 1.3 8900

v------BACKGROUND------v. ·.····· .. --·---PEI\V.--·-·------·-v
~r\!ERG\j ePN %ERROR Er'-iERG'y' CPM ~~ERROR

v------NET----v
CPM ~~ERROR

5. 90
O. 6'7'

10. 83
O. 49

49. 63
0.49
O. 48

30. 41;;'~6 i5.05
13. 9493 24. 81
74.9671

8::,2.3890
26.434-6

834.3383
5.2332

87'9.7415
768.4644

(). 0518 27. 78
O. 0000 O. 00
CJ. 892~? 4·, 60
O. 0338 (). 00
(i. 0514 ,q.s:,. 98
(I 0~272 0.00

143 00 0.093134.71
186.00 0 3656 9.57

279. c~o

117°3. 2C

i."' ; ," ';.):..::
,'.:' \,:" , t"J •. '

Q PEAKS REJ~CTEn BY BACKGROUND
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GLY RUN AT 33.682/2007

ERROR
9. 89
O. 00
O. 00
O. 00
O. 00

39. 01
O. 00
o. 00
O. 00

27. 35

CPM
0.0313
0.0272
0.0000
0.0288
O. 007~i

0.0474
0.0000
0.0620
0.0061
0.0384·

J.173.2

.. --... ..... -.
1 ,.j.ll. !

ENERGY
1120.3

1238. 1
1332. 5

1461.0
1586.0
1591. 0
1729.6
1764. :;:,

0.00

0.00

o. ':)0
o 00

27.34·
30 86

2'6.45

49. 98

ERHm~

4.60

OF 27 ()44l2[;O';r 3t.67. 7 MIN

::,,11, C) O. 892t?

661. 6 0, ()338

EJ46, Cf C! O;;':!C:lJ.
860 4- 0 0410
'911.3. O. O~.':L~

968.'~ c!. !J;;?t./~

8.05·

ERHOR

27. '78

21,8~~

O. DC
34. t£.1
;':1. ~~ 5

BACKGRC}U~~D FOR GELl DETECTOR

:;2 \) O. 784·7
:;:.2 C) O. 13600

i.<:: 0 0.0931

1.::S'S.2 O. 1010

GELI STANDARD EF~ICIENCY GC FOR DETECTOR G- 1 ON 2/ 2/ 7

HIGH

25.
24.
25.

27.
22. NG
26.
30.
83.
24.

LENGTH II ..
MINUTES

NORi"IAL I SED %
CPM ERROR

1. 062e:, 4·. 563
1. 0640 5. 601
1.0609 4.908
1.. 0737' 5.494
1.0726 4.175
1. 080-4· 3. 118
1.0623 5.691
1. 0920 3.791
1. 073!:. S. 147
1.. 0901 7.076
1. 0732 O. 011

6
6
6
6

7'
7

YEAR
6
6
6

AVERAGE
20, 891

5, 722

316.042

349. 983

322. 838

356, 80::~

Gf<lT
302.004
306. 609
309. D2~~22.

13

36.

20.
;10.
'1--::'
O::.-...J.

;.::0.
;2'7' .

LENG~Tj.-j l:\~

r7INUTE:::C:
22.

4. 2j'C)

3.2·7'2
3.007

.... \ -,,...,.-.

.::.: ~ .:::. ...;;)...:.."

3. 7'r::;'C~

CY. C)12

i.07St.i

1. CJ 67:::1
1. (;692
-4 084L~

1. ()622

1. 087~)

i',!CiR f'i,,\L. I SEI) ~.~

(;pr"{ ERR{]i;Z

1. (1519 3. 53~!

3~JG. O()"S

t .. (\L. IBh~f~\TI[ir~ Llt\JF~ FR[Jr~~ STF~t.,JD,61RD FOR G-' 1 OF 2CL 891 7
::i'ft::'fWY= -c. 114029 + 1. . 00 12885-$;.CH + -1. 797989E-06*CHH;.2
t ;"jf-!1"! =SGRT ( ~.. 1750 + O. 00 5352-i.(-ENERG'Y .I (CObO= 3. 508)

EFFICIENCIES FOR GEOMETRY XX 1 CALIBRATED 33. 000 1990

ENERGY % EFFCY
1500.0 100.000000
2000.0 100.000000
2500.0 100.000000
3000.0 100.000000

350. 0 100. 000000
400. 0 100. 000000
500. 0 100. 000000
bOO. 0 100. 000000
800. 0 100. 000000

'000.0 100.000000

1. 3(J. 0 1OCt. (J:J()COC)

1.40.0 100.000000
150.0 100.000000
1,7() Cj 1. ()() , CiC)OOOCi

~!OO 0 100. 000000
~20. () 100.00DGDe
250.0 100.000000 1200.0100.000000

(' :: Gel GQOOO(}

hel. 0 :lOa. 000000
eo 0 100. 000000
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26.115056.13 0 j.

38. 0 14-2/'. 5~!

42. 9 1. 89C). 1=; 0, 7

1 ~36. L't 334·. 7::.
1~22. I~) 280E~. :J;;~

, " Am241s
335

· ... Co 57s

Ce144 I 131
.. .... Cd 1095

La140 Cs136 Sb125
, " Co 575

NC GEt<.

4. ~:.

f /
.1.. c·

2 . ...:.:;

7' 2
O. ~3

-.,.-, ..... ~

...;...c;;. . ....:.,3. 7. 51

618E3. 2C~

~:10. 6b
bS'3. 6D
366.4;::

7233.4c;>

67. ::.

S " ~')

J•. ....:.,.

88 1

71. ()

5
6
7

~.. .;. ~ 143. 8

:L6 157.5
30 . .{+J J. S. ()

S"'. sf 60. 1.
Fe 59

[;

17 165.82127.90 O.~·

18 187,2 13.95 24.8 Ra226
19 198.7 74.97 5.9 Ac228
20 255. 2 48, 90 ! ~

21 279, 1 852. 39 0. 7 Ac228
?~ 300.4 10.49 J1. G Th228
23 310. ~ 4.6~ 67.8
2~ 391.6 1087.63 0.5

C5136 Ce139s
· .... Cs136

· . . .. Snll
, . ,. Hg203s

Co 60p
· . .. Sn 1135

25 413. ()
510. 9 26.43 10.S Ac228 Tti228 La140 Rul06 Na 22

27 661 8 834. 3~ 0_ S Cs137s

29 73E~. 3 4. 96 40. 0 t~O GEN...
30

34

'"io!"::. qOJ.,-,. ,

897.9
911.6
~?19. If

1173. l

1 Cf 4·3. Sil·
S.2::.1
8.1.7

o t.." ....~
O. 5

'+9.6
28. 0

O. S

La140 Y 88s

. . . . . .. La140
Cs134+ Co 60s

13. 19 l~. ~ NO GE~~ ...
36 1,310,;;~ ~:. 2S"' 46. 1.
37 j.332. 3 768. 46 O. 5 ~lO GEN Co 60s
:::l8 1352. b 11. 6·Q 17. ~2

t835.3
40 1849. 7

O. 5
4. 00

.... " Y 88s
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I "~JE ...... M-ill I !-------\/_ • 11 • o\lf ~ T (----- HEY THEREl

') :~;-·~·;:r·~*-fi-*~Hf-*****{i-********~H1-***·>H<-****-fHf-***{i-{I-*******~~~"~f-******~·****-ll·****-l"fi-******

>~-'i nOt\ (II V:J G-jJ YX 'j 89'1 i 7P 5~~ MIN'I 1{loono 8M 140
'I' .... f L.! "L.. !... "I • 1\ o,.J. b I • \.,1, .J . \.i \.I J. I

LIBR=A982 REF TIME= 274.708 6 Calibration 1234
***************************************************************************

P V.··· ENERGY-GAMMA
KEV

SPECIAL ANALYSIS
BRANCH EFFICIENCY CPM CORR

FRAC FRAC CNTG DECAY
DPM
NOW

ERROR
PCT

PCI/SMPL
AT TZERO

!-\rn2it 1

;02 (

8E~ (

1.2~)

1. ~:l6 (

1. 582£+0:::. Df\YS
59.54) 1.990000

103.00) 0.000195

4. 620E+02 DAYS
88.03) 0.039000

2. 718E+02 DAYS
122.06) 1.433000
136.47) 0.000001

1. 376E+02 DA YS
165.80) 0.800000

LAMBDA= 4. 381£-06
1.00000 6373.786
1. 00000 16.765

LAMBDA= 1. 500E-03
1.00000 7456.956

LAMBDA= 2. 550E-03
1. 00000 3034. 929
1.00000 385.206

LAMBDA= 5. 037E-03
1. 00000 2458.614

DECAY= 9. 996E-01 41G
3.203E+03 s 0.281. 1.443E+03
8. 598E+04 39. 461. 3. 874E+04

DECAY= 8:682£-01 2G
1.912£+05 s O. 18% 9.920£+04

DECAY= 7. 865E-01 lOG
2. 118E+03 s 0.401. L 213E+03
3.852E+08 s 2.471. 2.206E+OS

DECAY= 6. 222E-Ol 3G
3. 073E+03 s O. 43% 2. 225E+03

Hg203 4. 661E+Ol DAYS
279 (279.21) 0.815000

LAMBDA= 1. 487E-02 DECAY= 2.464£-01 2G
1.00000 1315.741 1.614E+03 s 0.62% 2.951E+03

Sn:i.13 1. 151E+02 DAYS
391.40) 0.642000

LAMBDA= 6.022E-03 DECAY= 5. 671E-01 5G
1.00000 1308.520 2.038E+03 s 0.571. 1.619E+03

1. 102E+04 DAYS(:":;1.37
661.64) 1. 768400

LAMBDA= 6. 290E-05 DECAY= 9.941£-01 3G
1. 00000 857. 178 4. 847E+02 .S O. 871. 2. 196::=+02

Y 88 1. 066E+02 DAYS
898 898. 00) O. 920000

1836 (1836.10) 1.000000

Co 60 1.921E+03 DAYS
1173 (1173.21) 0.999200
1333 (1332.48) 1.000000

LAMBDA= 6. 502£-03
1.00000 1276.491
1. 00000 684. 542

LAMBDA= 3. 608£-04
1. 00000 915.805
1. 00000 806. 405
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DECAY= 5. 420E-01 8G
1.387£+03 s 0.56% 1. 153E+03
6.845E+02 s 0.61% 5.689E+02

DECAY= 9. 666£-01 5G
9. 165£+02 5 O. 631. 4. 271E+02
8. 064E+02 5 O. 60% 3. 758£+02



LPV~ TTM~------\l"flu, Ih = t (----- HEY THERE!
i.t;") ",",rrfr""h'r"IF i '
f·\fL,,! t.r r .., '.J tl~\,l _~l

:l <j-oj:""::--li·-l;~*~E-**i-~*********'I=.~****'l"~**-lH.~***'l::·**-li·*********·IE-*********·***-l:i·*****************

-~'-'i 098 GLY 2 G-1. XX 3,892 i 78. 58 MIN 1. 00000 8M 149-
~IBR:A982 REF TIME= 274.708 6 Calibration 1234
***************************************************************************

,.-~,

]
''--...1

***************************************************************************
* <;'T'oup. 1098 iE- Time oOP count 3. 892 2007 *
-1::. Sample. 2 1::- Reference GMT. 274·. 708 2006 *
...-" Element. * Elapsed Live Tm. 78. 58334 *
~.: Type cod e. GLY '* Dead Time Pet. 7. 385582 *
* ID. 74159-207 (JR) * Bar kground GMT. 1. 810 2007 *
-:':';, Ge'OITH::,:,tT'y, detector. XX-1 iE- Standard GMT. 356. 822 2006 *
..:r:, Al iq,lJot. 1. * Days since TO. 94. 18388 *
.~~. Un i. t of Al i quat. SMPL * Time on. 13: 24 PST 3-JAN *
.~;. Data Sheet Un its. PCl ISMPL * Time off. 14-: 43 PST 3-JAN *
~: Lib1"ary. A982 * Calc Time. 15:08 03-JAN-07 *
********'*******************************************************************
~~. :'S lOP e. 1. 001241 * Width slope. O. 007769 *
.~~ Intel~cept. O. 126842 * Wi dth offset. 4. 628612 i<
.~;.. X~;~~'2 TERM. -0. 18197669E-05 * Sensitivity. 4. *

NF': C7,67J1471
, GSP 36 P£AIA.5

****************************************************************************
F)V... IT Et\IRG LEFT WD BKC~ND FWHM AREA CHAN CPI'1 ERR £'FF K FIT

1 ::;.
...,~

9 21 32 62993 1. 991317557 25. 8 1. 68E+04 O. 10. 105 0******.c..::S.

....) C '?"'\ 0 21 32302862 ":l 92 496944 32. 8 6 . 32£+03 O. 30. 216 0 O. 00t... -, \-' ....1. ...,.
-\ 5 38. 0 21 32274588 ..., 90 1174·57 37. 8 1- 4·9E+03 O. 90. 330 0 O. 00'_~F c:..

4 t:: 42.9 21 32518382 5. 03 179992 42. -,. 2. 29E+03 O. 80. 474 0 O. 00-' f

5 ::, 4-9. 7 21 32238197 2. 59 13164 49. 5 1. 68E+02 S. 10. 739 0 O. 00
is 0 59. 4 53 11371775 2. 43 500873 59. 2 6. 37£+03 O. 3 100. a 0, 00
~7 .3 67 . .... 65 12114513 ..., 04 16199 67. 0 2. 06E+02 -, 1 100. 0 50. 60c:. c:.. ,,:..
.;-.:) 3 ...,~ 3 65 12259361 3. 10 43438 70. 1 S. 53E+02 2. .... 100. a O. 00'-' , u. c:

9 3 ..., .... 8 65 12261319 ..., 85 23558 72. 6 3. 00E+02 4·. 0 100. Q O. 00I C:: .. r::...

J.O 4, R" 1 77 21317820 3. 85 34·866 82. 9 4. 44£+02 3. 7 100. 0167. 00W""'.
1,1 4 88. 1 77 21160088 2. 39 585967 87. 8 7. 46E+03 O. 2 100. 0 0.00
1 "'~1 0 102. .., 99 6107812 ..., 75 1~:l7 102. 0 1. 68E+Ol 39. 5 100. 0 0.00-hC;' ,-' c..

13 0 109. 0 106 7119390 3. 49 6170 108. 8 7. 85E+Ol 9. 4 100. 0 O. 00
1. Ll· 0 •...,-! a 116 12168873 ..., 46 238477 12l. 8 3. 03£+03 O. 4 100. 0 O. 00J. c..c... c:..

:! ~:. 0 136. 4 131 1.1141238 2. 54 30269 136. 1 3. 85E+02 2. 5 100. 0 O. 00
tti 0 143. 9 141 7 84857 2. 44 2300 143. 6 ..., 93E+Ol 21. 1 100. 0 O. 00c..

17 0 16.5. 8 160 12122080 2. 51 193177 165. 5 2. 46£+03 O. 4 100. 0 0.00
18 0 187. 0 184 7 60662 ..., 58 2082 186. 7 ..., 65E+Ol 1cr'. .... 100. 0 O. 00c:.. c. . f

19 0 198. 7 195 8 69418 ~. 50 6771 198. 4 8. 62E+Ol 6. 8 100. 0 O. 00
PI·{ IT ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF y, FIT
~:O 0 255. 0 251 9 5572c;.' ..., 69 5053 254·. 7 6. 43E+Ol 8. S 100. 0 O. 00c..

21 0 279. 2 272 13 71591 '"l 67 103350 278. 8 l. 32E+03 O. 6 100. 0 0.00<:..

22 0 300. 3 297 8 37748 "j 85 1067 300. 0 l. 36£+01 3l. 8 100. 0 0.00...,. --
;"13 0 391. 7 384 1.4 541.18 '"l 70 102810 391. 4 1- 3lE+03 O. 6 100. 0 O. 00c..

;;~4 0 412. 8 410 8 29155 .., 30 752 412. 4 0 57E+00 39. 4 100. 0 O. 00..... I •

2::, 0 511. 0 507 9 25867 .., ...,- 2351 510. 7 2. 99E+Ol 12. 5 100. 0 O. 00..... <:.0

.-:::.'/~ 0 6t:·l. 8 654- 17 51660 3. 09 67362 66l. 6 8. 57E+02 Cr. 9 100. 0 O. 00
2"7 0 813. 7 808 12 22013 ":l 94 3140 813. 8 4. OOE+Ol 9. 6 100. 0 o. 00>->.

28 0 898. 2 889 18 39680 3. 31 100292 898. 4 l. 28E+03 O. 6 100. 0 O. 00
...,c~ 0 912. 4 909 9 21257 ..., 23 673 912. 6 8. 57E+00 39. 3 100. 0 O. 00;;., I c:..

30 0 1173. 4 1164 20 22999 3. S4 71968 1174. 3 9. 16E+02 O. 6 100. 0 O. 00
3:! 0 1194. 1 1190 11 10885 :: 35 1103 1195. 0 1. 40E+01 18. 6 100. 0 O. 00->.

-...:1,," 0 1332. 6 1324 18 15872 3. 78 63371 1334. 0 8. 06E+02 O. 6 100. 0 0.00
~3:j l5St:.? 3 1560 6 4685 r:'~

-,...,,., i t=. L. 1 7 2. 83E+OO 49. 6 100. 0 O. 00
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0.00
0.00
O. 00

o
o
o

100.
100.
100.

6. 84E+02 O. 6
5. 12E+oa 24·. 9
5. 29E+00 20. 1

'34 0 1836.2 1829 23 7779 4.28 53783 1839.9
35 0 1851. 0 1851 9 2932 5. 27 402 1854. 9
36 0 1858. 5 1859 9 1727 4.41 416 1862. 4
~WHM=S0RT~ 7.98383E+OO + 5.56538E-03 *E)

.:,J.__ ';:'i:"'~"*"'C*';:C*****'~*******************~<*'fHH~********-r~****************************-i~***;;
3ACKGROUND INFO 1098 GLY 2 3.892 7 G- 1 BG DATE 1.810 7

*****************************************************************************~

j--------PEAK---------y
ENERGY CPM %ERROR

143.8'7' 29.2720 21. 13
186.96 26.4918 19.68
198 73 86. 1654 6. 83
279.17 1315. 1650 0.62
~j 11. 00 29. 9177 12. 51
661.78 857.2103 0.87
912.38 8.5693 39.26

1173.41 915.8226 0.63
1332. 56 806. 4213 0. 60

o PEAKS REJECTED BY

y------BACKGROUND------y v------NET----v
ENERGY CPl"1 %ERROR CPM i~ERROR

143.00 O. 0892 34.87 "",CJ 1828 21. 20t:;.. J.

186.00 O. 3670 9.35 26. 1248 19.95
1.98.00 O. 0621 O. 00 86. 1033 6. 84
279.00 O. 0000 0.00 1315. 1650 O. 62
511. 00 O. 8900 3. 38 29. 0278 12. 89
661.60 O. 0338 0.00 857. 1766 O. 87
911.10 O. 0725 24.29 8.4968 39. 60

1173.20 O. 0272 0.00 915. 7955 O. 63
1332. 50 O. 0251 0.00 806. 3962 O. 60

BAC~~GROUND

**~**************************************************************************~
!NTERFERING ISOTOPE ANALYSIS 1098 GLY 2 3.892 7 G- 1
******************************************************************************4
SPANF TABLE SAVED IN GSTOR SAYS NATO NOT REGUIRED
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,-.
~~)C USED IN DATA REDUCTION OF SAMPLE 1.098 '1 GLY RUl\i FIT 3. 892/2007c..

BACf"GRCtUND FOR GELI DETECTOR 1 OF 1. 810/2007 i 109. 5 iVlIN
ENi:.:::PGV Cpr'1 ERROR El"JERGY crr'! ERROR ENERGV CPr-l ERROR

:j 62. '''I O. 8253 20.99 c;; 1 0 0.8900 ~ 38 1120. 3 O. 0473 O. 00..... _l. ~. ..:l •

'92. 0 O. 84-00 4. 94 583. 1 O. 1098 ----7 51 1173. 2 O. 0272 O. 00c:., .
,'-"'.

1. 11.3. 0 O. 0892 34.87 609. 3 O. 1211 30. 56 1238.1 O. 0000 o. 00
Jt~6. 0 O. 3670 1:]\. 35 661. 6 0 0338 O. 00 1332. ~> O. 0251 O. 00
1. f7'8. 0 O. 0''")1 0.00 727. 2 O. 0l!-43 O. 00 1377. 7 O. 0075 O. 00t)c:.~

238. 6 O. 4796 11. 53 846. 0 O. 0474 72. 96 1461. 0 O. 0483 40. 59
;'·~7~? 0 O. 0000 0.00 860. 4 O. 0410 O. 00 1586. 0 '':i. 0000 O. 00
295.2 O. 1010 41. 67 911. 1 O. 0725 24. 29 1591. 0 0.0620 O. 00
338. 4 O. 0575 21. 55 968. 9 O. Cl 433 0.00 1729. 6 O. 0061 O. 00
"'~r:: 1 9 O. 1621 ,.., ... 82 1001. a o. 0394 O. 00 1764. 5 O. 0332 6. 63'-.,.-J,J.. • c-..:l.

GELI STANDARD EFFICIENCY GC FOR DETECTOR G- 1 ON 1/ 31 7

HIGH RADIUl"l STANDARD LOW RADIUt'i STANDARD

NORMALISED I. LENGTH IN NORMALISED ·1 LENGTH IN,.
GMT YEAR CPM ERROR MINUTES GMT YEAR CPl"1 ERROR MINUTES

280. 781- 6 1.0202 3.827 23. 287.797 6 1. 0180 7.644 28.
'-)r·.,-r 818 6 1.0257 4.019 22. 294. 983 6 1. 0504 5.738 23.c:.. c, l ,

295.001 6 1. 0519 3. 532 22. 302.004· 6 1.0626 4. 563 27.
~301.. 975 6 1. 0622 4.270 36. 306.609 6 1. 0640 5.601 22. NG
::lOC1'. 042 6 1. 0675 2.249 22. 309.022 6 1. 0609 4.908 26.
:]16. 064 6 1. 0692 .q·.219 20. 316.042 6 1.0737 5.494 30.
:J22. 82l 6 1.0844 2.233 20. 322.838 6 1. 0726 4. 175 83.
23c..L 853 6 1. 0756 2. 800 23. 336. 812 6 1. 0804- 3. 118 24.

I:~J .:350 006 6 1. 0721 3. 790 21. 349. 983 6 1 . 0623 5.691 29.
25,:S. 822 6 1. 0885 3. 272 13. 356.803 6 1.0920 3.791 25.

AVERAGE 1. 0617 0.023 AVERAGE 1. 0637 D. 020

CALIBRATION LINE FROM STANDARD FOR G- 1 OF 356.822 6
Ef'lERGY= 0.126843 + 1. 0012411*CH + _.1. 819767E-06*CH**2
FWHM =SGRT( 4.6286 + O.007770*ENERGY) (C060= 3.871)

EFFICIENCIES FOR GEOMETRY XX 1 CALIBRATED 33.000 1990

Ei\.IEFIGY ~.~ EFFCY
5£:1.0 100. 000000
60.0 100.000000
80.0 100.000000
90.0100.000000

100. 0 100. 000000
110.0 100.000000
120. 0 100. 000000

ENERGY ~~ EFFCY
130.0 100.000000
140.0 100.000000
150.0 100.000000
170.0 100.000000
200. 0 100. 000000
220.0100.000000
250. 0 100. 000000

ENERGY % EFTCY
350.0 100.000000
400.0100.000000
500.0 100.000000
600. 0 100.000000
800.0100.000000

1000.0100.000000
1200. a 100.000000
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ENERGY % EFFCY
1500.0 100.000000
2000.0 100.000000
2500.0 100.000000
3000.0 100.000000
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1.098 2 GL'Y' GSTOR 149

.---.

NO GEN. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Y 88s

La140 Y

. Sn113
Hg203s

. . .. Co 60s

Cs134+ Co 60s

...... Sn113s

Am24·1 s
335

../---.. , ..

COMi"IENT

. .. " Cdl09s

Ac228 .

NO GEN .

Ac 228 .
Th228 .

Ac228 Th228 . . . . . . . . . . . . . . .. . .. La140 Rul06 Na 22
NO GEN " Cs137s.

· . . . . . . . . . . . . . . . . .. . , La140 Cs136 Sb125
· . . . . . . . . . . . . . . . . . . . " Co 57s
· " Co 575
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 'Fe 59
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Cs 136 Ce 1395
Ra226 Cs136
P1C 228 .

or ... ENERGY CPM I.ERR,1'\
., ....- 916766. 37 O. 1.L c:,:--'

2 33. () 6323. 78 0.3
3 38.0 1494. 68 0.9
4 42.9 2290.46 0. 8
5 49. 7 167. 52 5. 1-
6 ::::q 4 6373. 79 CI. '":I

--" . .J

7 67.2 206. 13 3. 1
8 70.3 552. 7t:.l 2. 2
9 72. 8 299. 78 4. 0

10 83. 1 443. 69 3. 7
11 88. 1 7456. 63 0. 2.'"\ 1.02.3 16. 77 39. 5J.<::

13 10~·. 0 78. 51 9. 4-
14 "" ~'I"'j 0 3034. 70 0. 4.Lc:..:=...

15 136.4 385. 18 -I 5"'-.

16 143.9 29. lEl 21. 2
1'" 165.8 2458. 25 O. 4•. I

18 187.0 26. 12 20. 0
1. C;' 198.7 86. 10 6. 8
2Cf 255.0 64. 30 8. S
21 279.2 1315. 17 O. 6
22 300.3 13. 58 31. 8
23 391.7 1308. 29 O. 6
24 412.8 S'. 57 39. 4·
25 511. 0 29. 0:::-1 12.9
26 661.8 857. 18 O. 9
27 813. 7 39. 95 9. 6
28 898.2 1276. 25 O. 6
29 912.4 8. 50 39. 6
30 1173. 4 915. 80 O. 6
31 1194. 1 14. 04 18. 6
.... '"\ 1332.6 806. 40 0.6"\oo')c;.

33 1559. 3 2. 83 49. 6
34 1836.2 684. 41 O. 6
35 1851. 0 5. 12 24. 9
36 1858. 5 5.29 20. 1

b

b
b

b

b
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G S ~), C fl'amma pectromet.. Icrency a cu atlon GElI08JRPOl YNOMI, ()XlS

LIne %ElI %EfT 'foEff
KeV1s1Cnl 2ndCnl ~ %50of%Eff LogKev Log%EI1

5950 :il,;j'~8l68i;Ul'ii93~iH 1 59055 025539 1.775 0.202
88.00 '(f~~;~2§~~w~tf~,*II 3.59648 0.94370 1.944 0.556
12210~j~!~fi~ <!ttli;~~~I~~ 477819 2.54175 2.081 0.679
16590 )i.~,~!~~I!~~'t)~{~~'l 434247 0.59385 2.220 0.638
27920 .\',~~ .~. il;i~"~~J~' 285829 1 20584 2.446 0.456
391~0 ~}l!j!F{~~~~;flt, i~3l;g 2.43342 006026 2.593 0.386
661.1 0 !~fji~l~~f~!~r~~t8 Ii \7284! 02813\ 2.821 0.238
89800 ii;j!~!~R '%)I1tI\~J~~~,,,, 1.21941 0.00565 2,953 0.086

117320 1IJi01J~$'i~(~!{1~t~~I~ 106163 0.02640 3.069 0026
133250 ~C19lOFt:f,j:'~,$ftij'l~ 0.97245 026746 3.125 -0 012
1836.10 ~(;~R,~!qM)[i!i;J~~~,tITl 069788 1.11189 3.264 -0.156

t:vH~~:n?l:;j~,,~)1H+~w!Al:~1ltd ..#DIY~O!. #NUMI #DIVIOI
3000" ia~iri~i';f ci~i~) '. ~{Qi?UPijiJT; 3A77 -0.319

avg
(shaded cells are manual enlry, all orhers are calculafed)

Generation 0' Splln" PoJnts: ff.QUl Polynomfal Equation
L-. ._._.. . _

y = 0 699590x! • 12.696273x· ... 71.2i0974x! -198.910652,( + 275.'12D836x- 150.371393

Polynomial Filla Counting Data

4.0003500

~nlil1gDilla-1

'="--~.."'1~lnll"g~

3,0002.500

Log KeY

2.0001500

0800

%Oov /
from 0600

~lIne,
-5

DADO

5 t

2
w
~ 0_200

-6
~

2
6 0000

-1
1
3 1 -0.200

-2

#DIVI°ci I .0400

#DIVlO!
1000

EFF. DATE

4-Jun-07

oereclorl G 8 lOO ml Jar
Geometry JR Shelf 0

Std 1.0. (GLY)1098-2
Filename GElI08JRO.EFF

; ~,;'}'.:~:lNjt!):L:~~~~~,~ #DIVlO!

::~yy~:~g!nJt~~t.~~ #DIV/OJ

:~:~£:":Ll{;':t?~~~'~.r?m~ #OIV/Ol

10000

,.- ---I· .....

~
._ -

. -_.. - .- -- .

- ~-:~:>.: '- ..~ -~~~-=

1000

,·_···t·~-,-

Spline Oola

'1 1-

1-.---..... E··" ... E~::-E·-:-:-:.-=--= --= ...~~~.-
_.. ,._. --- ~_. '--"-'

100

II

-fl·
___·~r:==~r--"

0.1 I I I I I I I I I I I I ! I I 1 I 1 I I 1 I I 1 I I I I
10

10

'0 0 ':::=~~f:==C:'-

Polynomial
Coefficients

xS =
x4 =
)(3 =
)(2 =
xl =
xO =

Ratio
Newl

Old

%Eff
Prey
Calib

i;:,;?i::1:~U··~~·}!;{nn1~! HDlVlOI

Splln. Volues
keV %Eff L09keV log%Eff

50 0.14516 1.699 -0.126
55 115980 1.740 0.064
60 161917 1.118 0.209
65 2.08791 1.613 0.320

N I
70 2.53172 1.845 0.404

en 80 33\215 1.903 0.520
--l 90 3.67813 1.954 0.589

100 4.24599 2.000 0626
110 4.45413 2.041 0.649
130 4.55194 2.114 0.658
150 4.42173 2.176 0.646
170 420182 2230 0.623
190 3.95865 2,279 0.598
250 3.30384 2.398 0.519
300 2.89513 2.417 0.462
500 1.99928 2.699 0.301
700 1.57140 2.845 0.196

1000 1.19897 3.000 0.079
1400 0.90384 3.146 -0.044
2000 0.65671 3.301 -0.183
3000 0.47868 3.477 -0.320

K,V



.- De.t · .. GELI 8 Date . .... 04-JUN-UI ("'age .L

Geo · .. JR - 100-ml Jar Version .. 3. 00
Shlf .. 0 F'i 1e . .... ND:[25,4JGELIOBJRO.EFF

'-'. Ref 100ML IN PARKWAY JAR· ..

,"" I"EV EFF. KEV EFF. KEV EFF. KEV EFF. KEV EFT.
"J ,----------- ------------- ------------- ------------- -------------

50 O. 74516 108 4.41328 216 3. 68386 324 2.73806 432 2.22274
S1 0.81690 110 4.45413 218 3. 66486 326 2.72587 434 2.21531
52 0.89395 112 4.46482 220 3.64614 328 2. 71382 436 2.20794
S3 O. 97659 114 4.47534 222 3.62768 330 2.70188 438 2.20063
S4 1. 06511 116 4.48570 224 3. 60947 332 2.69008 440 2. 19337
S5 1. 15980 118 4.49591 226 3. 59152 334 2. 67839 442 2. 18617
56 1.24277 120 4. 50597 228 3. 57381 336 2. 66683 444 2.17903
57 1. 33005 122 4.51589 230 3.55635 338 2.65538 446 2.17195
58 1. 42178 124 4. 52566 232 3. 53912 340 2. 64405 448 2. 16491
S9 1. 51811 126 4. 53530 234 3. 52212 342 2. 63284 450 2. 15794
60 1. 61917 128 4. 54481 236 3. 50534 344 2.62173 452 2.15101
6~ 1. 70645 - 130 4. 55419 238 3.48879 346 2. 61074 454 2. 14414
62 1. 79691 132 4.53987 240 3.47245 348 2. 59986 456 2. 13732
63 1. 89059 134 4.52581 242 3.45632 350 2. 58908 458 2. 13055
64 1. 98757 136 4. 51200 244 3.44040 352 2. 57841 460 2. 12383
65 2. 08791 138 4.49844 246 3. 42469 354 2. 56784 462 2. 11716
66 2.17354 140 4.48511 248 3.40917 356 2. 55738 464 2. 11055
67 2.26132 142 4.47200 250 3.39384 358 2. 54702 466 2. 10398
68 2.35126 144 4.45912 252 3.37035 360 2. 53675 468 2.09746
69 2.44339 146 4.44645 254 3.34720 362 2. 52659 470 2.09098
-." 2. 53772 148 4.43399 256 3.32440 364 2. 51652 472 2.08456I \.,

71 2. 61054 150 4.42173 258 3.30192 366 2.50654 474 2.07818
72 2.68439 152 4.39792 260 3.27977 368 2.49666 476 2.07185
73 2. 75927 154 4.37456 262 3.25793 370 2. 48687 478 2.06556

eJ 74 2.83517 156 4.35161 264 3.23641 372 2.47717 480 2.05932
75 2.91210 158 4.32907 266 3.21519 374 2.46757 482 2.05312
76 2. 99006 160 4.30694 268 3. 19426 376 2.45805 484 2.04697
77 3.06904 162 4.28518 270 3. 17362 378 2.44861 486 2.04086
78 3. 14905 164 4.26381 272 3. 15327 380 2.43927 488 2.03479
79 3.23009 166 4.24280 274 3. 13320 382 2.43000 490 2.02877
80 3.31215 168 4.22214 276 3. 11340 384 2.42082 492 2.02279
81 3. 36772 170 4.20182 278 3.09386 386 2.41173 494 2.01685
82 3.42352 172 4. 17556 280 3:07459 388 2.40271 496 2.01095
83 3.47956 174 4.14977 282 3.05557 390 2.39377 498 2.00510
84 3. 53582 176 4. 12443 284 3.03681 392 2.38491 500 1.99928
85 3. 59231 178 4.09952 286 3.01829 394 2.37613 502 1. 99358
86 3.64903 180 4.07505 288 3.00001 396 2.36743 504 1. 98791
87 3. 70597 182 4.05098 290 2. 98197 398 2.35880 506 1.98228
88 3. 76314 184 4.02732 292 2.96415 400 2.35025 508 1. 97669
89 3.820"52 18e 4.00406 294 2.94657 402 2.34177 510 1. 97114
90 3.87813 188 3.98117 296 2. 92921 404 2.33336 512 1. 96563
91 3.91516 190 3.95865 298 2.91206 406 2.32502 514 1.96015
92 3.95214 192 3.93547 300 2.89513 408 2.31675 516 1. 95471
93 3. 98906 194 3. 91266 302 2.88122 410 2.30856 518 1. 94931
94 4.02593 196 3.89021 304 2.86747 412 2.30043 520 1.94394-. 0- 4;06274 198 3.86812 306 2.85387 414 2.29237 522 1.93861,:I

96 4.09949 200 3.84637 308 2.84043 416 2.28438 524 1. 93331
97 4. 13620 202 3.82497 310 2.82714 418 2.27645 526 1.92804
98 4. 17285 204 3.80389 312 2.81399 420 2.26859 528 1. 92281
99 4.20944 206 3.78313 314 2.80099 422 2.26079 530 1. 91762

;--" '00 4.24599 208 3.76268 316 2.78813 424 2.25305 532 1.91245
'- ) 1.02 4.28842 210 3. 74253 318 2.77541 426 2.24538 534 1.90732.-

104 4.33044 212 3. 72269 320 2.76282 428 2.23777 536 1.90223
106 4. 37205 214 3. 70313 322 2.75037 430 2.23023 538 1. 89716
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Det . . . GELI 8 Date ..... 04-JUN-07 Page 2
Gf?O , , , JR - lOO-ml Jar Version .. 3. 00
Shlf . , 0 File ND: C25J4JGELIOBJRO.EFF
Ref ... 100ML IN PARKWAY JAR

",) .EV EFT. KEV Err. KEV Err. KEV ErF. KEV EFF.
------------ ------------- ------------- ------------- -------------
540 1. 89213 660 1. 63899 930 1. 26681 1260 0.98746 1800 0.72169
542 1. 88713 665 1. 63016 935 1. 26167 1270 0.98092 1810 0.71812
544 1. 88216 670 1. 62144 940 1. 25657 1280 O. 97448 1820 O. 71458
546 1.87723 675 1. 61284 945 1. 25153 1290 O. 96814 1830 0.71,109
548 1. 87232 680 1.60434 950 1. 24653 1300 0.96188 1840 O. 70762
550 1. 86745 685 1.59595 955 1. 24158 1310 0.95571 1850 0.70420
552 1.86260 690 1. 58767 960 1. 23667 1320 0.94962 1860 0.70081
554 1. 85779 695 1. 57948 965 1. 23181 1330 0.94362 1870 0.69745
556 1. 85300 700 1. 57140 970 1.22699 1340 0.93771 1880 0.69413
558 1.84824 705 1.56294 975 1. 22221 1350 0.93187 1890 O. 69084
560 1.84352 710 1.55459 980 1. 21748 1360 0.92611 1900 0.68758_.,..., 1.83882 715 1.54633 985 1.21279 1370 0.92043 1925 0.67958::H~iC.

564 1. 83415 720 1.53818 990 1. 20814 1380 0.91483 1950 0.67177
566 1. 82951 725 1. 53013 995 1.20354 1390 0.90930 1975 0.66415
568 1.82490 730 1. 52218 1000 1. 19897 1400 0.90384 2000 0.65671
570 1. 82031 735 1. 51432 1005 1. 19396 1410 0.89810 2025 0.65039
572 1. 81575 740 1,50655 1010 1. 18899 1420 0.89243 2050 0, 64420
574 1. 81122 745 1.49888 1015 1. 18407 1430 O. 88684 2075 0.63815
576 1. 80672 750 1. 49129 1020 1. 17920 1440 0.88132 2100 0.63222
578 1.80224 755 1.48380 1025 1. 17436 1450 0.87588 2125 0.62642
580 1,79779 760 1. 47639 1030 1. 16957 1460 0.87050 2150 O. 62074
582 1. 79337 765 1. 46906 1035 1. 16483 1470 0.86520 2175 0.61518
584 1. 78897 770 1. 46182 1040 1. 16012 1480 0.85996 2200 0.60973

r:)
586 1. 78460 775 1. 45466 1045 1. 15546 1490 0.85479 2225 0.60438
388 1. 78025 780 1. 44759 1050 1. 15084 1500 0.84969 2250 0.59915
590 1. 77593 785 1. 44059 1055 1. 14625 1510 0.84465 2275 O. 59401
592 1. 77163 790 1.43367 1060 1. 14171 1520 0.83967 2300 O. 58898
594 1. 76736 795 1.42682 1065 1. 13721 1530 0.83475 2325 O. 58404
596 1. 76312 800 1.42006 1070 1. 13274 1540 0.82990 2350 O. 57920
598 1. 75889 805 1. 41336 1075 1. 12832 1550 0.82510 2375 0.57444
600 1.75470 810 1. 40674 1080 1. 12393 1560 0.82036 2400 O. 56978
602 1. 75052 815 1. 40019 1085 1. 11958 1570 0.81568 2425 O. 56520
604 1. 74637 820 1. 39371 1090 1. 11526 1580 0.81106 2450 O. 56070
606 1.74224 825 1.38730 1095 1. 11099 1590 0.80649 2475 O. 55628
608 1. 73814 830 1.38096 1100 1. 10674 1600 0.80197 2500 0.55195
610 1. 73406 835 1. 37468 1105 1. 10254 1610 0.79751 2525 0.54768
612 1. 73000 840 1. 36847 1110 1.09836 1620 0.79310 2550 O. 54350
614 1. 72597 845 1.36232 1115 1.09423 1630 0.78874 2575 0.53938
616 1.72195 850 1.35624 1"120 1. 09012 1640 0.78443 2600 O. 53534
618 1. 71796 855 1.35022 1125 1.08605 1650 0.78017 2625 O. 53137
620 1. 71400 860 1.34427 1130 1.08202 1660 0.77596 2650 O. 52746
622 1. 71005 865 1.33837 1135 1. 07801 1670 0.77180 2675 0.52361
624 1. 70612 870 1.33253 1140 1. 07404 1680 0.76769 2700 O. 51983

\"
626 1. 70222 875 1. 32675 1150 1. 06619 1690 0.76362 2725 O. 51612
628 1.69834 880 1.32103 1160 1. 05847 1700 0.75959 2750 0.51246 "

630 1. 69448 885 1. 31537 1170 1.05086 1710 0.75561 2775 O. 50886
632 1.69064 890 1.30976 1180 1.04338 1720 0.75168 2800 O. 50532
634 1.68682 895 1.30420 1190 1. 03601 1730 0.74779 2825 O. 50183
636 1.68302 900 1. 2987.1 1200 1. 02876 1740 0.74394 2850 0.49840

.---'1 ':;38 1. 67924 905 1.29326 1210 1. 02161 1750 O. 74013 2875 0.49502
,~/ 640 1. 67549 910 1.28787 1220 1. 01458 1760 0.73636 2900 0.49169

645 1. 66618 915 1.28253 1230 1. 00764 1770 0.73263 2925 0.48842
650 1.65700 920 1.27724 1240 1.00082 1780 O. 72895 2950 0.48519
655 1. 64793 925 1.27200 1250 0.99409 1790 0.72530 2975 0.48201
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(-, ol'~*f.*************************************************************************

· 1098 GLY 2 G-8 XX 152.742 7 112.00 MIN 1.00000 8M 464
LIBR=A982 REF TIME= 274. 708 6
***************************************************************************

~- -)-************************************ofl'*************************************
,~ Gl'oup , _ , 1098k Time of c aunt 152. 742 2007 *
* Sample 2 * Refe~ence GMT " 274.708 2006 *
~. Element.. * Elapsed Live Tm , 112. *
* Type code GLY * Dead Time Pct " 2.665122 *
* ID................. 74159-207 (~R) * Bac,kgl'ound GMT....... 148. 779 2007 *
* Geomet~YI detector XX-B * Standa~d GMT......... 146.689 2007 *
* Aliquot '." 1. * Days since TO 243.0337 *
* Uni t of Al iquot. . . . . . . . . . . . .. SMPL * Time on.......... 10: 48 PDT 1-JUN *
* Data Sheet Un its. . . . . . .. PCl /SMPL * Time off......... 12: 40 PDT 1-JUN *
* Library A982 * Calc Time 08:25 04-JUN-07 *
***************************************************************************
* Slope............. . . . . . .. 1. 008624 * Width slope............. 0.042773 *
* I nterc ep t. . . . . . . . . . . . . . .. -2. 19831 * Wi d th offset , o. 0 *
* X**2 TERM -0. 22302215E-05 * Sensitivity 4. *

NP: E7,67J464.,GSP 25 PEAKS

**~*************************************************************************
PI{ IT ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF K FIT

1 7 24.3 24 8 30307 1. 83 33089 26.2 2. 95E+02 1.20. 000 0101. 65..., 7 26.2 24 8 67630 2. 50 29508 28. 2 2. 63E+02 1. 80. 000 0101. 65c::.
3 2 34.4 31 11181573 2.62 375 36. 3 3. 35E+00197. 30. 000 0 2.89
4 2 37.6 31 11 85725 2.62 1387 39. 5 1. 24E+01 30.40. 000 0 2.89
5 0 59. 1 56 9182772 1. 65 212099 60. 8 1. 89E+03 0.40. 000 0 2.89
6 10 67.4 66 29 83085 5. 17 21991 69. 0 1. 96E+02 2. 00. 000 0405.43

(---'\
7 10 74.2 66 29299654 6.28 91870 75. 7 8. 20E+02 1.40.000 0405.43I

',,_/
8 10 85.0 66 29177866 4.42 94487 86. 4 8. 44E+02 1.20. 000 0405.43
9 10 87.9 66 29 63206 1. 70 490681 89.4 4. 38E+03 O. 20. 000 0405.43

10 0 121. 9 117 11119251 1. 84 248765 123. 1 2. 22E+03 0.30.000 0405.43
11 0 136.4 133 9 77392 2. 10 30913 137. 5 2. 76E+02 1.70. 000 0405.43
12 0 165.8 161 10 79500 2.04 181234 166. 6 1.62E+03 0.40.000 0405.43
13 0 186.2 184 9 61148 2.95 1034 186.9 9. 23E+00 43. 30. 000 0405.43
14 0 255.2 252 9 53746 2. 40 5337 255. 4 4. 77E+01 8. 00. 000 0405.43
15 0 279.2 274 11 58258 2.45 26710 279. 2 2. 38E+02 1. 80. 000 0405.43
16 0 391.7 383 14 57890 3.06 112398 390. 9 1. 00E+03 O. 50. 000 0405.43
17 0 511. 6 506 10 31764 3.92 3539 510. 0 3. 16E+Ol 9. 60. 000 0405.43
18 0 661. 6 647 21 62678 4.44 202025 659.1 1. 80E+03 0.40. 000 0405.43
19 0 691. 4 684 10 27673 5.41 723 688. 7 6. 45E+OO 43.30.000 0405.43
PK IT ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF K FIT
20 0 812.9 806 11 25993 5. 13 1030 809. 6 9.20E+00 30.60.000 0405.43
~1 0 897.9 880 26 69330 S. 67 123474 894.1 1. 10E+03 0.60."060 0405.43
22 0 1173.0 1152 29 37581 6.94 225409 1168.2 2. 01E+03 0.30.000 0405.43
23 0 1332.0 1309 30 19725 7.68 206243 1326. 7 1.84E+03 0.30.000 0405.43
24 4 1831. 1 1808 33 3240 5. 97 26277 1825. 0 2. 35E+02 1. 10. 000 0216. 52
25 4 1837.3 1808 33 1665 4. 18 47798 1831. 2 4. 27E+02 O. 50. 000 0216.52

FWHM=SGRT( 9. 01826E+00 + 1. 81703E-02 *E) .... ,...

*******************************************************************************
BACKGROUND INFO 1098 GLY 2 152.742 7 G- 8 BG DATE 148.779 7
*******************************************************************************

--------PEAK---------v
~NERGY CPM 'l.ERROR

v------BACKGROUND------v
ENERGY CPM 'l.ERROR

v------NET----v
CPM 7.ERROR

18~.24
.-'1-, ....... __
.:: / ".". ~::...

'7'. 2337
238.4799

31. 5971

43. 34
1. 85
9. 56

186.00
279.00
511. 00

O. 4940
O. 1166
2. 7627
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10.61
O. 00
5. 61

8. 7397 45. 79
238.3632 1.85

28. 8344 10. 49



·,------: (")61.64 1803.7959 0.38
1173.03 2012.5823 0.29
1332. 04 1841. 4550 O. 27

o PEAKS REJECTED BY

661. 60
1173.20
1332. 50

BACKGROUND

O. 3624 16. 72
0.0927 0.00
O. 0965 7. 15

1803.4335
2012.4896
1841.3584

O. 38
O. 29
O. 27

F \ ******************************************************************************
'--) NTERF"ERING ISOTOPE ANALYSIS 1098 GLY 2 152.742 7 G- 8

******************************************************************************
SPANF TABLE SAVED IN GSTOR SAYS NATO NOT REGUIRED

.. -, ..
,.j
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:'-.... GC USED IN DATA REDUCTION OF SAMPLE 1098 2 (;LY ~UN AI 1 ~~. 1q.~/~OUI

BACKGROUND FOR GELI DETECTOR 8 OF 148. 779/2007 1265.7 MIN
... ENERGY CPM ERROR ENERGY CPM ERROR ENERGY CPM ERROR

62. 0 0.2261 62. 01 511. a 2.7627 5.61 1173.2 0.0927 0.00
,'~'" 92. 0 0.6445 8.46 583. 1 O. 5399 24.89 1238. 1 0.1478 28.08
.J 143. 0 0.0943 29.91 609. 3 0.9053 22. 58 1332. 5 0.0965 7. 15

186. 0 0.4940 10.61 661. 6 O. 3624 16.72 1377. 7 0.1743 0.00
198. 0 O. 1733 59.43 727. 2 O. 1320 42.49 1460.8 3.2905 20.88
'238.5 1. 0416 18. 53 860. a O. 0834 0.00 1586.0 0.1235 36.03
279. 0 O. 1166 O. 00 911. 1 O. 5059 25.20 1591. 0 0.0777 55.70
295.2 0.3167 35.68 968. 9 0.4218 25. 53 1729.6 0.0424 0.00
338.4 0.2046 28.35 1001. 0 O. 1562 O. 00 1764.5 0.3128 24.87
351. 9 0.6750 20. 59 1120.3 0.3533 26. 10 0.0 0.0000 0.00

GELI STANDARD EFFICIENCY QC FOR DETECTOR G- 8 ON 6/ 41 7

HIGH RADIUM STANDARD LOW RADIUM STANDARD

NORMALISED I. LENGTH IN NORMALISED I. LENGTH IN
GMT YEAR CPM ERROR MINUTES GMT YEAR CPM ERROR MINUTES

76.719 3 0.9279 15.753 61. * 55.907 7 0.8497 13. 966 22.NG
322. 765 5 0.8833 18.759 31. * 61. 951 7 0.8381 12. 615 42.NG

,322.789 5 0.8727 17. 160 43.* 69.881 7 0.8217 10. 936 33.
322. 825 5 O. 8755 17.370 41. * 76. 788 7 0.8444 12. 015 30.
352. 103 5 0.8703 18. 548 21. * 81. 924 7 0.8275 10. 834 33.NG
355.939 5 0.8663 19.048 20.* 92.670 7 0.8012 11. 271 24.

58. 691 6 0.9079 17.307 83.* 96.949 7 1.2243 10. 113 32.NG
312. 732 6 O. 8798 18. 209 22.* 103.953 7 O. 8129 11. 386 2S.NG
146.689 7 0.9437 22.807, 27. 133.873 7 0.8257 11. 864 28.NG

" ~ 53. 871 7 0.9404 23.280 21. 140.052 7 0.8416 13. 026 21.
<J AVERAGE 0.9421 0.002 AVERAGE 0.0000 O. 016

CALIBRATION LINE FROM STANDARD FOR G- 8 OF 146.689 7
ENERGY= -2.198306 + 1.0086241*CH + -2. 230222E-06*CH**2
FWHM =SQRT( -6.9307 + 0.042773*ENERGY) (CD60= 7.076)

EFFICIENCIES FOR GEOMETRY XX 8 CALIBRATED O. 000 2000

ENERGY I. EFFCY ENERGY I. EFFCY ENERGY I. EFFCY ENERGY I. EFFCY
0.0 O. 000000 0.0 0.000000 0.0 0.000000 0.0 0.000000
0.0 O. 000000 0.0 0.000000 O. 0 o. 000000 0.0 0.000000
O. 0 O. 000000 0.0 0.000000 0.0 0.000000 0.0 0.000000
0.0 O. 000000 0.0 0.000000 0.0 O. 000000 0.0 0.000000
o. 0 o. '000000 0.0 0.000'000 0.0 0.000000
o. a O. 000000 0.0 0.000000 0.0 0.000000
O. 0 O. 000000 0.0 0.000000 0.0 O. 000000
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**********************************************************'!!'******************if~"
1098 2 GLY GSTOR 464

*******************************************************************************

b

b

b
b

b
b

PK ENERGY CPM /.:ERR
1 24. 3 295.44 1.2
2 26.2 263.46 1.8
3 34.4 3.35 99.9
4 37.6 12.38 30.4
5 59. 1 1893.74 0.4
6 67. 4 196.35 2.0
7 74. 2 820.27 1.4
8 85. 0 843.64 1.2
9 87. 9 4381. 08 0.2

10 121.9 2221. 12 0.3
11 136.4 276.01 1.7
12 165.8 1618. 16 0.4
13 186. 2 8. 74 45.8
14 255. 2 47.66 8.0
15 279. 2 238.36 1.9
16 391.7 1003. 56 O. 5
17 511. 6 28.83 10. 5
18 661.6 1803.43 0.4
19 691. 4 6.45 43.3
20 812.9 9.20 30.6
21 897.9 1102.4S 0.6
22 1173.0 2012.49 0.3
23 1332. 0 1841.36 0.3
24 1831. 1 234.62 1.1
25 1837.3 426. 77 O. 5

COt11"1ENT

..... Am241s

· " Cs136
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Cd 1095
· " Co 57s
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .. Co 57s
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Cs136 Ce139s
Ra226 . . . . .. Cs136
· " 8n113
Ac228 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Hg203s
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8n113s
Th228 La140 Rul06 Na 22
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Cs137s
· Co 57

· , La140 Y 88s
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. C 50 134+ Co 60s
· " , Co 60s

Ra226 Y 885
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r-·,
~~~~************************************************************************

;DR~A982 REF TIME= 274.708 6

"':i I"\l'\~ .... t1 Trl
, ~'1I~! .1..,: J \1

,; .... \:l .... 1 ulJ .b, 1.00000 8M 198

~~~************************************************************************/ .",

"~~ .:~~.~~.~~-~;t.*"'::;'1::-~~-Y..~:-{.~"~~~*'X-~-*******~".R-**"**';;'>'-,"****~~~=--r'*·'{--4::-~r~·~f:-***·***************************
.. (::;T'OUp... . . . . . . . . 1.09::;; * Time o'P count 115.846 2007 *
,c Sample , . .. .. " 2 .;-~ Reference GMT 27.l1·.708 2006 *
, 21, ement , . . . . . . . . . . * El ap sed Li ve Tm " 202. 6333 *

i~iP ~ c oct.:::;. ' GL'{ ?;. Dead Time Pc t. . . . .. " 2. 875859 *
~c ID. 74159-207 (JR! * Bac k ground GMT.. 110. 963 2007 *
" r;Sofrlet"T'y, detector.. XX-8 -:.~ Standard GMT.... 110.8812007 *
",. i\liqUClt , 1.. * Days since TO... 206.1383 *

')ri:,.t of Aliquot , Sl"lPL -1<. Time on , 13: 18 PDT 2S-APR *
< Dp·ta Sheet. Units PCI /SMPL * Time off , 16: 41 PDT 25-APR *

~_:i.Orai·lJ. . . . . . . . . . . . . . . . A982 1'" Calc Time... . 17: 56 2S-APR-07 *
*~*~***********************************************************************
':,:. 51 DP!.2 .... , .

-"- I n t e T' c e p t, . . . .
.>: ;-:. r~~~·2 TERJ""' ..

i'Jr:'. [7, 67J198. GSP

....... i.008353 '* It-Jidth slope .
-2. 12583 * Width offset .

-O,20896141E-05 * Sensiti.vity. . . '" .
24 PEAKS

O. 040798 *
-5.47015 *

. ..... , 4. *

·i::· ;;-,·,,;,·*';1-*****-lH';'~;'*-l~-l·H;"**~'l-·ll-*~··l~*~-i-**-l;'***-l~**-li-*****-l;'****-l'Hi·***************************

r;v 1"""1''' ENRG LEFT WD BKGND Fl-JHM AREA CHAN CPM ERR EFF K FITJ. !

3 24. 4 24 8 33044 1. 93 71045 26. 3 ..... 51E+02 O. 60. 000 0358. 26". ..;).

" :1 "'" n 24 t"'\. ~ 7' .a of "'"") 2. 83 58056 28. 'j 2. 87E+02 1. 40. 000 0358. 26=:'0. ~~ 0 ... ~ 0 ~l. t=.. ~J

C) .... 0 2 56 9354L}35 1, 64 385185 60. p l. 90E+03 O. 30. 000 0358. 26'.. ::l ... w

::+. ),0 t,l7. 3 ·b6 291641.18 4. 50 38646 68. 9 l. 91E+02 1.60. 000 0606. 03
". iO 74. 1 66 29621818 6. -...., 189162 75. 6 9. 34E+02 1. 00. 000 0606. 03::If

--'. '=::' 10 85. .1 66 29407537 5. 06 204313 86. S l. 01E+03 O. 90. 000 0606. 03, ') -, 10 88. 0 66 29126638 1. 70 925775 e:lQ ...... 4. 57E+03 O. 10. 000 0606. 03u, . '"',J c; " .. -: '":) 8 97 30186183 "? 8-r 17011-5 115. a 8. 41E+Ol 4. 70. 000 0668. 28...,; >'\- .:.~~. c.. . I

':;- 4 .-,..., 0 q- 30114494- 1. 89 512579 123. 1 2. 53E+03 O. 20. 000 0668. 28.1.::::.c:.:.. .. I

J {) (1 1 ":).- 4 133 9158798 2. 10 61601 137. 4- 3. 04E+02 1. 20. 000 0668. 28_..JO.

.~ ..:. 0 16~,. 8 161 10159517 2. 07 398196 166. 6 1. 97E+03 CI. 20. 000 0668. 28
J ~;~: 0 255. .:. 252 9106740 2. 42 11246 255. 2 5. 55E+01 t: 30. 000 0668. 28-' .
-: .":.1 0 279. 2 274 10105612 ,..., 45 82215 279. 1 4. 06E+02 O. 80. 000 0668. 28.l'. '.~J c.. .

"l.c. 0 309. 8 306 8 74193 1. 41 722 309. 5 3. 56E+00 65. 60. 000 0668. 28
lS 0 391. 6 383 14113593 ':;' 02 253735 390. 8 1. 25E+03 O. 30. 000 0668. 28....
·i.f.;:; () 51l. 0 505 11 68579 '" 28 7547 509. 4 3. 72E+01 6. 80. 000 0668. 28"'!'.
.. 0 661. 4 647 19113402 4. 35 367815 658. 9 1. 82E+03 O. 30. 000 0668, 28•;. i

18 0 813_ -r 805 12 53511 5. 22 2892 810. 4 1. 43E+01 16. 10. 000 0668. 28f

1 t:.;/ 0 897. 6 879 231171.03 5. 54 283939 893. 9 1- 40E+03 O. 30. 000 0668. 28
i":'ltt -roor- ENRG LEFT i-JD BKGND FWHM AREA CHAN CPM ERR EFF K FIT.... .:.. i

~?C: 0 1113. 7 1101 .-, 5976810. 06 3964 1109. 1 1. 96E+Ol 12. 20. 000 0668. 28J. I
;'1./ 0 1172. 6 1151 29 72845 6, 79 413435 1167. 9 2. 04E+03 O. 20. 000 0668. 28~=.'. 1.

22 0 1331. r 1310 29 39588 7. S2 379574 1326. 4 1. 87E+03 O. 20. 000 0668. 28,
I"~r'l 4 183(";. 6 1809 34 6518 5. 25 63076 1824. 4 3. 11E+02 O. 60. 000 0733. 49.;;':.; ,-~,

.-J ..-: "-1 1837. 0 1809 34 3377 3. 83 109982 1830. 8 5. 43E+02 O. 40. 000 0733. 49:....:: .. ,.
f l,JH!'i-;:SGRT ( 9. 63069E+OO -+- 2. 10185E-02 *E)

~;-·;:::'·;~,<·1i-~H;.***~~,~*******~e*****-ll·***~-****·*****************************'****************

BACKGROUND INFO 1098 GLY 2 115.846 7 G- 8 BG.DATE 110.963 7
~~~~*************************************************************************~

-------PEAK---------v
~ERGY CPM ZERROR

v------BACKGROUND------v
ENERGY CPM %ERROR

v------NET----v
CPM %ERROR

:?7C 1 I 405. ,I-j.-'r"":i O. 820 I -.)~ .....f

c·oc· ~.. -",

24·64· t; 83...j ,/ .

-E: 1 >. 177 1- r, 27-;, ::>. v.
::-.. ;~ ;!()..q.~) 3099 0 :;{.:;..

279. 00 O. 1166 O. 00
51.1. 00 ""1 7764 .., 75c.. , .
661. 60 O. 3418 15, 07

1. "t -,.-; """"li.-. ro. """"'0-" 11. 18
305

405.6157
34, 4700

1814. 8353
2040. 1802

O. 82
7. 40
O. 27
O. 22



,,-,
1381.69 1873.2065 0.20 1332.50 0.1415 0.00 1873. 0651 O. 20

o PEAKS REJECTED BY BACKGROUND

r -.:~?~****~**~************~~****************************************************~
~TERFERING ISOTOPE ANALYSIS 1098 GLY 2 115.846 7 G- 8

,.- "'«''-';0' .>q;."".<;' ,. '<;:''>-~.C' ~ .~~.<;.-r.-"'';'-lJ..r..''-.b'-';'~'>_J"'''' ~ v '<;:'-"--<>-~' .>L<;.",:,.;,-..v,..1"'-<I-.;>." .. -li--l>-4<-*.*-l>-" ***** .. **********~. ****.>0:********\..J ~~;~;.~;" ~A~L.~ "~~VED" i;j" ~S~~;~~~\~S .C~~~~O >. t.~OT?;EGGIRE~· ... ~ ...~. >C ..
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.r-.
GC USED IN DATA REDUCTION OF SAMPLE 1098 GLY RUN AT 115.846/2007

BACfi\:GROUNI) FOR GELJ DETECTOF: 8 OF , :to. 963/2007 3732. 9 MIN...
::.:: ~\{ r-~ p :'} ,,!'~ rpM ERROR ENL:RGY CPM ERROR ENERGY CPM ERROR......... {I

t:J2. C~ r. 2421 C~l c> < 511. 0 2. 7764 "7 75 1 173. 2 O. 1297 11. 18V. _10, " .I. , .
-) '-::;~:' 0 O. 6458 6. 1 0 cp'";; 1 O. 5464 ~h 29 1238. 1 Ct. 1378 34. 75. . ._.. i _1i,..J....J. ;::.<t.

'.

'". _____ J'cf :3 . 0 O. 1 143 O. 00 609. ~ O. 8816 16. 31 1332. 5 O. 1415 O. 00....,
18.:~; . 0 O. 4844 14. ~-: 661- 6 Q. 3418 15. 07 1377. -,. O. 0989 66. 92~/

,
i 98. 0 O. 1386 21. ~) . -,....,-, ,.,

O. 1264 45. 1 / 1460. B '";. 2983 16. 96c.. J. ./ C. / . .::. ~.

23EL ; 0015 16. 92 860. 0 O. 0834 O. 00 1586. 0 O. 1242 50. 66-' ..
:;~~.?' ~} c\ O. 1 166 O. 00 (;.' 1. ;

.L O. 5001. 17. 56 1591. 0 O. 121 1 76. 58....
r:>Cit:" ~ O. 3080 '")7 85 968. 9 O. 4081 21. 4"7 1729. 6- O. 0424 O. 00r._ , _. =:: c- •. . .
:3~]f-i. " t·, 2416 3 1O'f. 19 1001. n O. 1562 O. 00 1764. 5 O. 3079 29. 82"i' '-..1. ~.

:3::,1. 9 O. 6914 18. 9S 1 120 ':> O. 3610 20. 58 O. 0 o. 0000 O. 00... '-'

GELI STANDARD E~FICIENCY QC FOR DETECTOR G- 8 ON 4/25/ 7

HIGH RADIUM STANDARD LOW RAD I Uri 5TANDARD

NORr-1ALISED 'I LENGTH IN NORMALISED 'l. LENGTH INi.

Gt'1T YEAR CPr-1 ERROR MINUTES GMT YEAR CPl"1 ERROR MINUTES
'76. 71'7'

...,
O. 9279 15. 753 61. 50. 959 7 O. 8133 14. 108 22."_I

;3~2;2. -'C; t: O. RO~-,) 18. 759 31. -_.
696 7 O. 8334 12. 601 46.10 •• -' ...H••.h.J~ ::i-:j .

32;2. 789 :::: -0. 8727 17. 160 43. -I:; 907 7 O. 8497 13. 966 22. NG_J ~_.

~:J~_;:~? . 82~: S O. Ei75S . ...,. 370 4l. 6.1. 951 "7 O. 8381 12. 615 42. NG.L ! . /

~i ~:':, :;~ . 103 5 0 8703 18. 548 21. 69. 881 7 O. 8217 10. 936 33.
::3::.5. 939 S O. 8663 19. 048 20. 76. 788 7 O. 8444 12. 015 30.
~j8. 691 t:; O. 9079 17. 307 0":; 81. 924 7 O. 8275 10. 834 33. NG~-.J.

31.2. 732 6 O. 8798 18. 209 ...,..., 92. 670 -r O. 8012 11. 271 24.::'f;;... f

ii·. 921 7 O. 8151, 17. 3'Ll 39. 96. 949 7 1. 2243 10. 113 32. NGO.

/'~'""\ to 881 7 O. 7126 ..,..., 100 22. f\lG 103. 953 7 O. 8129 11. 386 25. NGC-...J.

'-J Ai,lERAGE O. 8776 O. 031 AVERAGE O. 8286 O. 016

CALIBRATION LINE FROM STANDARD FOR G- 8 OF 110.881 7
ENERGY= -2.125832 + 1. 0083526*CH + -2.089614E-06*CH**2
FWHM =SQRT( -5.4702 + O.040799*ENERGY) (C060= 6.992)

f:'t,:·F r C I El\IC IES FOF~ GEOMETRY XV <""> CALIBFMTED O. 000 2000'" Cl

Er-IERGY 'l. EFFCY ENERGY .. EFFCY ENERGY Of EFFCY EI\IERGY 'l. EFF"CYI. '"r·. 0 O. 000000 0.0 0.000000 o. a 0.000000 o. 0 0.000000i_:'.

O. 0 0.000000 O. 0 o. 000000 0.0 0.000000 0.0 0.000000
CL 0 O. 000000 o. 0 O. 000000 O. 0 o. 000000 O. 0 0.000000
O. 0 0.000000 O. 0 0.000000 o. 0 0.000000 o. 0 0.000000
O. 0 0.000000 O. 0 0.000000 0.0 0.000000
(:. 0 0.000000 0.0 0.000000 o. 0 0.000000
O. 0 0.000000 0.0 0.000000 O. 0 0.000000
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. ,,-..

'''''';f'';:',,"***,fo***-l~**-l:!'*************1!'****''l-*'***~'*.*"*-r~****'~~<****-:l-********************,***~,
) C='-?E3 2 GLy GSTOR 198
·F'··;~*·~-j:"*-l-~-~*-;{-*'f·~·1f~·*·Ii--?'~***-l;'·1!-***:~:-·R-'~"'<'*****-f;'*'~.*-l;'*******.;'<****~~*****"*'******************i!'*

COMMENT

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Co s7s
· . . . . . . . . . . . . . . . . . . Co s7s

· . . . . . . . . . . . . . . . . . . . . . . . . Cs 136 Ce 1395
· . . . . . . . . . . . . . . . . . . . . . . . . Sn113
Ac228 . . . . . . . . . . . . . . . . . . . Hg203s
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. " Co 60p
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sn 1135
Ac228 Th228 : La140 Rul06 Na 22
· " Cs 1375

Y 885

· Cs134+ Co 60s
· . . . . . . . . . . . . . . . . . . . . . . Co 60s

88s

Am241s

Cs136
Cdl09s

La140 Y

............
&

Th228

Ra226 ...

p" ENERGY CPM %ERRr,

1 24. 4 350. 61 0. 6
2 26. 4 286. 51 1.4
3 59. 2 1900.90 O. -,

..:>
A 67. ,.., 190.72 1.6"t ..:l

5 74. 1 933. 52 i.0
6 85. 1 1008. 29 O. 0,
7 88. 0 4568.72 O. 1
8 113.8 84. 12 4.7
9 122. 0 2529. 59 0.2

10 136. 4 304.00 1.2
11 165. 8 1965. 11 O. 2
12 255. . 55. 50 5.3.:.

13 279. 2 4·05.62 O. 8
14 309. 8 3. 56 65.6
15 391. 6 1252. 19 O. 3
16 511. 0 34.47 7.4
17 661. 4 1814. 84 0.3
18 813.7 14.27 16. 1
19 897. 6 1401. 25 O. 3
20 1113. 7 19.56 12.2
21 1172.6 2040. 18 0.2
22 1331. -, 1873. 07 0.2I

23 1830. 6 311. 28 0.6
.r"1./! 1837. 0 542. 7t:. 0.4c:.--+

b
b

b

b
b .
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AANALYTICS
/1 Isotope Products Laboratories Company

lEcd l2-/Z7hb·'f~.~t11
CERTIFICATE OF CALIBRATION

Standard Radionuclide Source

74159-207
100 mL Solid in Wide Mouth PPi Parkway Jar

1380 Seaboard Industrial Blvd.
Atlanta, Georgia 30318
Tel 404'352'8677

Fax 404·352· 2837

www.analyticsinc.com

Customer: Eberline Services I Richmond, CA
P.D.Nc.: 00003890, Item 1
Calibration Date: 01-0ct-200S 12:00 EST Grams ofMaster Source: 0.01515

This standard radionuclide source was prepared using aliquots measured gravimetrically from master
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The
gamma-ray emission rates for the ;nost intense gamma-ray lines are given. Analytics maintains
traceability to the Nationallnstitute of Standards and Technology through a Measurements Assurance
Program as described in USNRC Regulatory Guide 4.15, Revision I, February, 1979, and compliance
with ANSI N42.22-199S, "Traceability of Radioactive Sources to NIST." Density of solid matJ;ix 1.15 glee.

Master Uncertainty, %

Gamma-Ray Half-Life, Source* This Source Type Calibration
Nuclide Energy (leeV) Days ')oPs/gram WS u/\ u! U Method

{
Arn-241 59.5 157860 1990.0 0.33 1.46 2.99 4rrLS,

/ -" Cd-lOS 88.0 462.60 189000 2863.9 0.57 1.70 3.59 HPGe
'J Co-57 122.1 271.79 94570 1433.0 0.34 1.30 2.69 HPGe

Ce-139 165.9 137.S 133800 2027.5 0.35 1.10 2.31 HPGe
Hg-203 279.2 46.61 295300 4475 0.40 1.10 2.34 HPGe
Sn-113 391.7 115.1 185600 2812.4 0.42 1.10 2.35 HPGe
Cs-137 661.7 10983 116700 1768.4 0.70 1.20 2.78 HPGe
¥-88 898.0 10S.60 455400 6901 0.50 1.10 2.42 HPGe
Co-60 1173.2 1925.4 226900 3438 0.60 1.10 2.51 HPGe
Co-60 1332.5 1925.4 227000 3440 0.90 1.10 2.84 HPGe
¥·88 1836.1 l06.8 481200 7292 0.90 1.10 2.84 HPGe
... Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly.

Calibration Methods: 4n 15 • 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer,
Ie -loriization Chamber. Uncertainty: U - RelatiVe expanded:Unceitainty, k = a: See NISTTechnicaJ. Note 1297, "Guidelines
for Evaluating and Expressing the Uncertainty ofNIST Measurement Results.·

Comments:
This standard will expire one year after the calibration date.

Source Prepared by:_~ --I..;:;:...~--w...:-:-,-"":-_-:--"":- _

QA Approved:

End of Certificate

Date: /2-21 -0£

Corporate Office

2'"'''37 Avenue Tibbitts Valencia. California 91355
309

Laboratory

1380 Seaboard Industrial Blvd. Atlanta, Georgia. 30.318


